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I ax gratified with the reception which has been accorded to each 
successive Edition of the Hanpsoox. It has been my earnest desire 
to make the work of the utmost possible use to those for whom it 
is specially intended. The Book is the fruit of long experience, 
and of much reading and thought. My ambition is that it may 
be referred to by the members of the profession, especially the 
younger members, and that it may afford them valuable assistance 
on occasions of difficulty and doubt. 


I have reason to believe that the present Edition marks an im- 
portant advance on those that have gone before. Considerable 
additions have been made to the text, and much of it has been 
re-written and otherwise improved. 

TN. 

Maxcugster, December, 1889. 
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THE CHIEF KINDS OF COAL. 


Cannel or Parrot Coal,—The richest Gas-producing Coal, well-known 
by its Lard smooth texture, The best varieties are found in 
different parts of Scotland, and at Wigan and Newcastle. The 
two latter yield Coke of fair quality ; that from the former is less 
valuable, and much of it useless as fuel. 


Bituminous Coul.—For Gas-producing purposes the Coal most suitable 
is the bituminous class, which includes caking, splint, cherry, and 
other Coals containing bitumen. It is found widely distributed 
throughout the Kingdom ; the better kinds being those found in 
Northumberland, Durham, Lancashire, Yorkshire, portions of 
Scotland, and to some extent in Wales. It yields Coke generally 
of excellent quality. 


Anthracite or Glance Coal.—Chiefly Welsh, containing a large propor- 
tion of fixed carbon, but little volatile matter, and almost smoke- 
less in burning. Excellent for steam purposes ; but quite useless 
for the production of Iluminating Gas. 


Lignite or Brown Coal—Found at Bovey Tracey, in Devonshire, in 9 
small field near Lancaster, and near Lough Neagh, in Ireland. 
Of no great interest to the gas maker. Yields but little Gas and 
that of a low illuminating power, and a very unpleasant odour. 
Gives off a large quantity of water charged with acetic acid. 
Coke valueless as fuel. 
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TABULAR VIEW OF THE 
TRIAS, PERMIAN, AND CARBONIFEROUS SERIES 
IN ENGLAND AND WALES. 

(Prorgssoz Hut.) 
‘Bed marl. 
Lower Kenper sandstone. 
‘New red.sandstone or trias. . Upper mottled sandstone. 

Bunter Conglomerate beds. 

Lower mottled sandstone. 
Upper red sandstone of St. Bees, &. 
Upper and lower magnesian limestones and marls of 

the Northern counties. 

Permian rocks ‘Lower red sandstone of Lancashire, Cumberland, 
and Yorkshire, &c. (on the same horizon with) 
Red sandstones, marls, conglomerates, and breccia, 

of the central counties and Salop. 
Upper coal-measures with lime- 


Keuper { 


Upper stone, and thin coal seams. 
j carboniferous ] Middle coal-measures with thick 
coal seams, 


Lower coal-measures, or Gannister 

Carboniferous series, with thin coal scams and 

ens lower earboniferous fossils. 

Millstone grit, with thin coal seams. 

Upper limestone shale, or Yoredale 
rocks. 

Carboniferous limestone with 
shales, sandstones, and coal in 
the Northern counties and Scct- 
land. 

Lower limestone shale. 

Old ved sandstone and Devonian rocks. 





Lower 
carboniferous 
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TABLE 


Suowrme tHe Tora Anza or Coat Measures in tHe Unitep 
Kinepox. 





‘Area of Coal Measures. | Entire Ares of Country. 
Stee ay \____.. ‘proportion of 
Coal to the 
uare whole, 


ase | Acre, | pores. | Sper 








3,964,960 | 81,770,615 | 49643 1.8th 
1,100,000 | 18,944,000 | 29,600 1-18th 
ase t} 4,768,000 | 7425 1.6th 


£808,000 
1,881,600 | 20,599,608 | 81,874 11th 
es 1,119,169 | 1,748 = 


7,588,960 76,906,968 | 390,200 | = 











Exclusive of wood-coal and lignite formations, and some small undefined areas. 


ANALYSES OF COALS. 


‘The following tabulated results of the analyses of the different kinds 
of Cannel and Bituminous Coals, by Mr. Lewis Thompson, though 
published as early as the year 1851, atill constitute the most compre- 
hensive and useful series of experiments (if we excopt those of Mr. 
James Paterson) that have appeared in this department of the science 
of Gas Lighting ; and their general correctness and consequent value 
have frequently been proved. 

It is to be noted that dry samples of coal were employed in each 
experiment. The importance of using dry material will be apparent 
when it is remembered that when coal in a wet or moist condition is 
placed in the retorts, the results are unsatisfactory in several rospects. 
In the first place, the temperature of the retorts is reduced, and, as 2 
consequence, extra fuel is consumed in restoring the temperature, and 
in drying the coal by evaporating the moisture and driving it off as 
steam before the coal is in a fit condition to undergo destructive dis- 
tillation, Again, a portion of the moisture or steam is decomposed 
in contact with the sulphide of iron produced by decomposition from 
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the bisulphide of iron or iron pyrites contained in the coal.* The 
oxygen combines with the iron, forming the oxide of that metal, and 
the hydrogen with the sulphur, producing sulphuretted hydrogen. 
Bisulphide of carbon and other sulphur compounds are also formed in 
considerable volume. In this way the whole of the sulphur present 
in the coal is caused to pass off into the gas, and has to be subse- 
quently removed in the process of purification, thus increasing the 
cost of manufacture. On the other hand, when the coal is distilled in 


the dry state, rather more than one-half of the sulphur present is left 
behind in the residuary coke. 





* Sulphur exists in Cannel in a free state, and in Bituminous Coals chiefly in 
combination with iron, as pyrites or bisulphideot iron, FeSs, and this in the retort is 
converted into sulphide or protonulphuree of iron, Fe8, 
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ANALYSES OF COALS.* (Tuoxrsox.) 
CANNEL COALS. 














‘Aah per Cent. |__selar ta 
Namo and Vola. | — | nature 
Canna ache] "| G3, | gta, | Sk. | com. | core | “Sis 
. a - |. | Coke. | ele 
coal. | Coke. bate 
Anstwrox.—Resom bling lig- | 45°6 | 64°6 | 4°18 | 7°66 | Silicate) 1°70 | -95 | -75 
nite, and containing orys- lot lime, ! 
tals of carbonate of lime, alumi- : 
with impressions of leaves Ins, and] 
and oxide 
rites. i jot iron. 1 
fracture, slaty ; cross frao- rt 





tore, 
dull 
Thrown on the fire, it 
decrepitates, but does not 





fy. 
Ear jroeniah black. 5} 
cits gravity of ooel,-1867 





68-4 | 81-6 22-8 | 72°15 











cobalt, blue.  Speciflo 
gravity, 1-221, | 





| 
Caraxpaaz.—Massive, dull | 54°6 | 45°6 | 10°6 | 28-07 
black, impressions of si. 

fillaria, with deposits of 
carbonste, of 
ites. Princi 
Tonchoidal ani ) 

cross fracture, distine ; 
conchoidal. Streak, yel- 1 | 
i 






lowish brown. Thrown Hl 
on the fire, decrepitates, : | 
splits, and fica, but does H rey 
not fuse. Ash, white; | | 
Tish nitrate of Soba, f 
lus. Specific gravity, i ‘ 
12976. j | 


* From the Journal of Gas Lighting, Vol. IL, pp. 208, 223, 243, 262, 
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Principal fractare, slaty; | 
ross factareonebatdar 
brown. Scaroely 


grey; with nitrate of 
cobalt, dull dark blu 
Speoiflo gravity, 1°208. 











Kxrantswoop. — Compact, 
all, black, massive, with 
deposits of carbonate of 
lime and iron pyrites. 
Principal fracture, slaty, | 
‘conchoidal ;aross fracture, 
conchoidal. Streak, shin- 
ing black. ‘Thrown onthe 
fire, deorepitates and flice, 
but does not fuse, Coloar 
of ash, pale umber, with 
itrate of cobalt, doll 
black. 








leiticate «1°40 


of ala- 
mins, 





iron, 


limeand 
loxide of 





485 615! 2-4 | 4-66 JOxideot! 110) -61 | -49 





‘Lrsuansco,—Massive, dull 
black. Principal fracture, 
slaty, oonohoidal ; ross 
fractare, conchoidal and 
an . Streak, black 
and somewhat shining. 
‘Thrown on the fire, de- 
orepitates slightly, does 
ot split or fuse, Colour 
of white; with ni- 
trate of cobalt, dirty blue. 
Specific gravity, 1°222, 


2-98 | 114 











98°5 | 66-5 
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31°78 Oxide of| 1°30 
Jo | fron ana} | 
| aliente 
\ of alu- 
| | Sima: 
| 
black, =. te 2 
fire, | 
Srila, ‘bat Boes not Ay | 
lour of ash, dull white ; 
with nitrate. of cobalt, | 
olive |. Specific gra” | 
ity, 1056. H if | i 
‘Wroux.— Compact, black! 37° | 63° | 3° | 4:76 [Oxide of) 125-60 
and shining. Principal | 
fract, conchoidal ; cross! ! | | 
fracture, conchoidal and | { 
cubical.’ Streak. shining RL Ow 
black and waxy. Thrown | 
on the fire, decrepitates, 1 
fies, and slightly fuses, 
Colour of ash, yellowish 1 * 
brown, inolining to red ' ' 
with hitrate of cobalt, | 
olive black. Specific gra- | i 
vity, 1-971. ' ! : 
} hat 
Rowsar’s  Neweasrix.—| 96-8 | 69-2 | 6-6 10-46 Oxide of 1:75 | -94| -8L 
Compact and massive, | liron and: 
shily tinged withoride | silicate 
‘of iron. Black and shin- i ot lime, 
ing. Principal fracture, ! with i 
highly conchoidal and ) fatuminn 
resinoid ; cross fracture, f 
oncboidal and cubical. i 
‘Thrown oo ta eS de- ' . 
crepitates lies to. ' 
Pisses, inolined to, fase, ! 
Colour of ash, reddish : 
brown; with nitrate of | ' 
cobalt,’ dull black. Spe-| ! 
cite gravity, 1200, | | i 
| i 
oe 7] (rolunr 
Basp oy Canwen In 69° | 9°85 | 18°51 |Oxide of 1-00 50 “60 
Leverson’ jiron and! . 
Coal | silicate H 
black” band, w! jot lime, t 
through the mass of the with 
coal. slaty, con- | alumina! 


choidal; cross 


fracture, 











10 NEWBIGGING'S HANDBOOK FOR 

















] ‘Ash per Cent. Sulphur in 

Name and | Vota. = Nature - 
eral Charscterot | ite |Coke.| 1 | 4, | of Vow 
Ceanel. pone coat. | coke.| 48" | Coat. | Coke. |, til 





dal. Streak, black and 
shin: On the fire, 


| 

cubical and conchoi-! | | 

its, bat does not fly or | 
Hise” Sah Gull wile, | 
with shade of pink; with | 
nitrate of cobalt, dall | 
Bluck. Specific gravity, | 
raa0, 

Baxp ov Caxxax tx Pelion! 91-6 | 68:6 
Main Coal.—Colour dall | 
Dinck, with a shade of 
brown. Structure, com- | 
pact acd uniform. " Prac: 
Sesseonaokdal sad set, 
cross fracture, 
conchoidal, with deposits 
of iron pprites. | Streak, | 

and shining. On 
the fire splits, but does 
not fly; agelutivates and 
intumesoos slightly, Ash, | 
dirty white, with shade of hed 
Pink, br aiteateof cobalt, | | 

lack. Specific gravity, 

x 

















T ] 

Baxp ov Casxax 1x Wash-| 27-4 | 72°6 | 9-97 | 1219 aio] +56) +54 
ington Coal.—This re- | 
sembles Peltcn and Lever: | 
son's bands. Colour, dull 
brownish black. pal 
are, irregular, eon 
ehoidal; cross fracture,| | 
gubical 'and concboidal, |e 
Streak, shining black, On 
the fire, splits and fuses 
slightly, Ash, dirty white, | | | 
with shade of pink. Spe: 
cific gravity, 1325, 





] | 
Sturronpama,—Compact 
‘and uniform, Fracture, | vet 
in all direotions con: | | 
| 

| 








choidal, with deposits of 
carbonate of lime. Streak, 
shining black. ‘On the | 
fire decrepitates and flies, 
but does not fuse. Ash, 
dirty white. Specific | 
gravity, 1-229, | } 
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: ‘Aah per Cent.) Sulphur in 
General Character of Tae | cone. Vole. 
raster o ie -- 
im | 
‘Coal. Mtoe os, | Com oxe.| Mle” 








Naw Baowowicx—Jot black, and | 06-3 89-7 | 


piteby looking. Fracture, high) 
Tonobioldal and ‘resiooid’ in’ all 
direstions. Streak, dull and 
pitehy. On the fire cracks and 
‘splits, then fuses and boils up with | 
strong intumesoence. Largely | 
soluble in naphtha, oil of turpen- | 
Spetidograrity L'G08. ‘Te cots | 
pecitic gravity, 1: 16 ooke | 
ia light and friable, like that from | 
ite. | 





178 











BITUMINOUS COALS. 





Curent: Harecastle Structure, 
laminated, with numerous black 
bands. Principal fracture, slaty. 
inclining to angular; eross 
tare, cubical, with deposits of car- 
bonate of lime and iron pyrites, 
Streak, dail blak. On the fire, 

jutinates a little. Ash, dirty 
red. Specific gravity, 1-230, 














68°5 














210 | 1-30 





1-00 





Comvenuaxp, No. 1—Dull black, 
and coarse grained. Fracture, 
rongh and hackley, inclining to 
cubical ; cross fracture, slaty, and 
angular. Streak, dall black.” On 
the fire, agglutinates and swells 
little Ash, dirty white, Spe- 
cific gravity, 1-294. 


Cumberland. No, 2—Coal black, 
‘with dail laminw. Fractare, irre: 

lar, inclining to cubical ; cross 

stare, rough and angnlar, with 
charcoal deposits. Streak, black. 
On the fire, swells and fuses 
slightly. Ash, grey. Specific 
gravity, 1-275. 


Cumberland, No. 8.—Coal black, 
‘and coarse grained, semi-orystal- 
line, Fracture, hackley and anga- 
lar, with layers of charcoal ; cross 
fracture, Lrregular and angular. 
Streak, brownish black. On the 
fire, ewells and agglatiuates. Ash, 
yellow white, Specific gravity, 
129. 











1b 


TH 


a1 


14 


281 


1-83, 








i410 | +60 


10 
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in | 
oat, | 


‘Ash per Cent. 


In | Coal. Coke. ! 
Coke. : 








Dennveurnx : Staveley —Colour, jet 
black, Structure, splintry ‘and 
prismatic, Fracture, slaty and 
columnar; cross fracture, i 
Tar and cubical, with deposite of 
carbonate of lime and iron pyrites, 
Contains several black bands 
with charcoal. Streak, black. On 
the fire, crackles and splits ; fuses 
suightly. Ash, dirty” pale red. 
‘Specifio gravity, 1-276, 








27 


4°67 )1-90) -80, 
i 





Grovonsrensume : Coal-Pit Heath. 
—Colonr, coal black. ‘Structure, 
granular and crystalline. Frac. 
Tare, coarse graitied and irregular 
in all directions, with numerous 
layers of charooal and iron pyrites, 
‘and traoes of carbonate of lime. 
On the fire, swella and  fnses 
slightly. brick red. Spesific 
gravity, 1370. 


Whiteoroft, near Lydney—Coarse 
grained and fibrous. Principal 
fracture, hackley and slaty, with 
deposits of charcoal; erosé frac- 
ture, uneven, inclining to rhom- 
boidal, with deposits of carbonate 
of lime aud iron pyrites. Streak, 
dull black. On’ the fire, fuses | 
slightly. Ash, deep red. Spesific 
gravity, 1401, 








30-1 | 699 


343 | O57 


| 
rl} 


16-80) 810 | 1-90 





Taxcastme : Arley—Colour, coal | 
black, with shining layers, Struc- 
‘ore; massive, Fracture, inclining 

ity, with charcoal deposits ; 
com fracture,cubical, witht traces 
of carbonate ‘of lime, On the 
fire splits slightly,ond intnmesoes, 
Ash, dull fawn colour. Specific 
gravity, 1-270, 


St, Helens—Coal black and lasni- 
Principal fracture, slaty ; 

rows fracture, cubical, with nu 
amerons deposits of charcoal in 
the principal fracture, and car- 
donate of lime in the cross frao- 
ture, Streak. dull black. On 
the fire, swells and agzlutinates. 





372 | 62-8 





Ash, fawn colour, Specific gravity, 
as ipecific gravity, 


36 


13 








6-48 | 1-20] -60 


1a1| 110] -54 
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black, with shining layers. Krao. 
ture in all directions, cubical and 
Somewhat irregular, with ocea- 
sional deposita of rou pyrites, 
re, splits and crackles 

ly, swells, and intamesces. 
brick red.’ Specific gravity, | { | 


‘Ash per Cont.) Sulphur in 
Name and Vola. —— 
General Character of tile | Coke} 4, In 
— [Matter Coal.| Coke. 
Yourmamuntixn axon Dummst:| 38° | 62° | ot | ea? Teo 
Blenkinsop.—Coal black; lami. | 
nated. rare, coarse and gra- 
ular; cross fraoture, aplibtry, | 
inclining to cubioal. Streak, duli | 
black. On the fire, fuses slightly, 
and intumesces. Ash, grey. Spe" 
cific gravity, 1-208, | 
‘Dean's Primwrose.—Colour, brownish | 29°25 | 70°75) aa) a iyo) mt] ee 
| 









els! (Bute's) —Ceal black and 
rather friable, with thin bands of ‘ 
dark laminw throughout, Frac: | i 
tute, uneven and cubical; cross 
fracture, angular and hackley, 
containing traces of charcoal. 
Streak, dull black. On the fire, i 
swells and fuses together. Ash, 
light red. Specific gravity, 1200. | fl 
Garesfield (Cowan's)—Coal black | 99+) 70-6 | -95 | tut! He | 40) 45 
and shining, with thin dark \ | 
lamin, Fracture, irregular and | 
eubleal ; cross fracture, angular, ' 
and affording deposits of charcoal, 
Streak Gall bias, ‘On the fire 
agalutinates, swells, and partially : 
Hes, Aah, pale ‘oreant colour. \ | 
Specific gravity, 1°259, 
orforth.—Coal black, with shining 
layers. Fracture, irregular, in- 
lining to cubical ; ross fracture, 
enbieal, with indications of char: 
coal. Streak, dull black, On the 
fire, swells and agglutinates. Ash, 
dull yellow. Specific gravity, | 
1-260, | | 
FLastings Hartley —Jet black jlami- | 36-6 | 63:4 | a | 916! -95| +50 IS 
nated and inte. Fracture, | m 
cubical and sl conchoidal j ! 
cross fracture, cubical and irra: 
gular, Streak, black, with a shade i | 
‘ot brown. On the fire, cracks 
and eplits, with a trifling tendenc ? 
to agglutinate. Ash, white, wi | 
fed sacvels, Specific gravity, | 





90} 40) +30 














oor | a | st a0} +50! oo. 

















“ NEWBIGGING'S HANDBOOK FOR 





Ramo and 
General Character of 
Coal, 


Nowravmarazaxp xp Donnan : 
‘West Hartiey—Jet. black, with 
thin dull laminw in the direction 
of the principal fracture, and 
slight deposits of charcoal, Frac- 
ture, slaty, cubical, inclining to 
conchoidal ; cross fracture, cubi- 
cal, with layers of carbonate of 
lime, Streak, brown black, On 
the fire, splits and opens, but does 
not fuse. Ash. dull creain colour. 
Specific gravity, "269, 





opens out,and agglutinates, Ash, 
it 


brick red.” Specific gravity, 1-278. 
South Peareth—Dull black, with 
bright Iaminw, coarse grained. 
Fracture, irregular, backley, and 
inelining to cobiea, with chireoal 
leposits ; cross frabture, cubical. 
Streak, dull black, On’ the fire, 
intumésces and fuses partially 
Aah, lightyellow, Specific gravity, 


Pelaw Main.—Colour, coal black, 
inclining to jet in variable layers 
Feactare, cubical in all direotions, 
with deposits of pyritio charcor 

ate of lime. On the 

out, ‘agglutinates, and 

intumotces, Ash, pale fawn colour. 
Specific gravity, 1271. 

Pelton Main.—Colour, coal black, 
with shining layers. Fracture, 
in both directions cubical, with 
thin deposits of carbonate of lime, 
and iron pyrites in the cross frac: 
ture, Streak, black and shining, 
On the fre, opens out and fuses 
slightly. Ash, pale ochry yellow. 
Specific gravity, 1270, 

New Pelton. —Colonr, coal black, in- 

ing to jot in layers, Fracture, 
alaty and Gubieal : cr0ss fracture, 
lar and cubical. Streak, 

‘and shining. On the fire, 
opens oot, fuses slightly, and in 
fomesces."Aab, light brick red, 


Speoific gravity, 















































‘Ash per Gent] Sulphur in 
Vola 
wile’ | oke.| 2. | an Vola 
Mater Clit, | ct, | coat | coke. |e" 
B68 | 642) 47) 773) 1°10) -60) -50 
i | 
i i i 
1 k 1 
i | i 
i 
\ 
a9) 750/190] -o5! 65 
1 
\ 
H ' 
27-8 | 72-2; 18] 26] 1-20) -601 -6O 
tat: 
| | F 
| 
: | 
nes ; 
80°3 697 2G) 3°73] 1-20' -70!) “50 
i i 
i 
1-96} 1-10, -62| -48 
' if 
' \ 
soaeoe!175! a5 ]ai0! +56} +34 
{ 
: | 
: | 
\ 
iva 
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f Daher ont] elphare 
Name and Vola- met — 
=o jatar Ta | 3 | coal. | coke. Vi 
’ | | Goth. | cake. “oN me 
NORTHUMBERLAND AND pa | 363 | 63°7 | ao | 61 2-10 | 1-10 | 100 
South Tyne.—Shining blask, with | 
doll Inminw, Fractare, somewhat | 
rhomboidal and irregular, with| | | 
layers of charcoal and pyrites ; | 
omen frackure, sagular. ‘Btrenk, | | 
dull brownish black. On the fire, | 
| | | 
Urpeth—Colour, coal black, with 987 | 71-3 40 


ining layers. Fracture, in all 
directions, cubical, with Isyers of 
carbonate of lime and iron pyrites 


fon the cross fracture, | Streak, 
biuok and shining. On the fre, 
opens ont swells and fuses sight 

j, Ash, dull ochry yellow. Spe- 
Uae gravity, 1-211. " 


Washiington.—Colour, coal black, 

with “shining layers. Fracture, 
in all directions, cubical and irre- 
gular. On the fire, opens oat and 
fares slightly. Streak, shining 
Dikek. “Ash, reddish yellow. Spe- 
cific gravity, 1°260, 















Sowensersiume Nailsea. — Dull 
lack, coarse grained and fibrous. 
Fracture, hackley, inclining 10 
thomboidal, with ‘numerous de 
Porits of charcoal and iron pyrites; 
cross fractare, very irregular, 
Streak, brown black. On the fire, 
swells and fuses together. Asti, 
flesh-colonred, with red streaks, 
Specific gravity, 1°31. 
FRadstock. — Colour, dull black. 
‘Structure, coarse’ grained and 
irregular, Fractore, slightly slaty ; 
cross fracture, hackley, inclining 
to cabical, with layers of charcoal 
and iron pyrites, in cubical crys- 
3 deposits of carbonate of 
Aime. Streak, dull black. On the 
fire, alters bot little, and intu- 
mesoea slightly. Anh, dull yellow 
aad flocoalent. Specific gravity, 





| 
38-95 '61-75 
i 





| a8 | 3-00 | 1-00 | £0 


i 





85 | 5-66 
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‘Name and 
General Character of 
‘Coal. 





Coke, 





Sulphur in 


| Vole 


ule 


jBatter 





Starvonvenme: Apedale, 4 /t. 
Jet black, and in square, splintry 
fragments. Prinsipal fracture, 
trout tontats iecraian aod tas 
rose and. nu: 
merous black bands. On the fir, 
decrepitates and opens ; does not 
fase,” Ash, deep, fawn  eolour. 
Specific gravity, 1-257" 


Apedale.—et black and laminated ; 
‘splintry and hard. Principal trao- 
ture, slaty ; cross fracture, irre- 
galar and ‘angular, inclining to 
cubical. | Streak, shining black, 
On the fire, oraékles and burns 
freely, but remains open, without 
Any symptoms of fasion, ‘Asb deep 

|. Specific gravity, 1 807, 


Heathern—Colonr, dull black, with 
shining layers. Fracture, slaty, 
containing deposits of charcoal ; 
rosa fracture, cubical, with thin | 
layers of carbonate of lime and 
iron pyrites. "On the fire, splits | 
and fuses lightly, Ash, palo dull 
yellow, Specific gravity, 1°250. 


1 
Silverdale, 10 Splintry and | 














ft. 

iatlaated.” frincipdl trsotare 

slaty ; cross fracture, angular, and | 
tly conchoidal. Streak, dull 

black. On the fire, splite and | 

Grackioe lightly; dots hot fase, 

Ash, dull red, 


‘Speo. gravity, 1°v0l. » 





Wazxs Nowra); Ruabon, Pop Yard 

Seam.—Coal biack, with shining 
layers; laminated. Fracture, slaty 
and cubical, with charcos! 
Routes ,atoie fracture, ‘oabical 
treak, black. On the fire, swells, 
and agelutinates, Ash, pale fawn 
colour. Specific gravity, 1°269. 








BS | 1a | 1a 


we 
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Name and 
General Character of 
Goal. 


tile | Coke, *, 





Ash per Cent 





Coke. 








Wares (Nonru): Ruabon, Main 
Goat —Coal biack and larainated. 
Fracture, irregular, inolining to 
cubical ; cross fracture, foliated 
and splintry, with numerous 
layers of charcoal, and some indi- 
cations of iron pyrites. Streak, 
gill back, On the fire, swolls ad 








Mtuaton, Yard Seam.-Coal black, 
ith dull laminw. Fracture, irre- 
clining to enbical; ‘cross 
gular, with consider. 
ts of charcoal, and 
thin layers of carbonate of lime, 
Streak, dull black. On the fire, 
utinstes and intumesces, 
fawn colour, Specific gra- 
vity, 1-271. 








Buaton Nant Seam.-Shining black, 
and in columnar. coneretions. 
Fracture, coarse andackley,with 
charcoal deposits ; cross fracture, 
rhomboidal and crystalline, with 











Wares (Sovrn): Rhonda. 
coal black. Strnetare, 







‘On the ‘fire, swells 
it {awn colour. 
278. 





aggla- 
Hoates fecbly. Ash, palo red. 
Specific gravity, 1-230 


416 | 68-5 | a | a7 


4 | 66> | 14 | oe 





si-9 | oda) 1-4 | 9-95 




















| 





1-10 


110 











120 | 1-1 


110 
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Gonadal Character of 
oak. 


Bl 


‘Sulphur in 


i ‘Vole 
Ghat | cake, | Cot | Core tle 


(an per Cea 









* ic jecttanks | 
alaty, 


Mortomly—Com) viack, with aie. 
ing A Ry aplintey ph parand 


3. Tight fa 

Specito gravity, ‘200. 
‘Siikuone, Wo, 1 —Colour, jot blak, 
‘Structare, Is pa 


— ae 
traot eal "and 
rare, cubical ‘an fies 


sib ee ‘ite of carl te. 
foot een 





Ash, 
- Specitio pa 1959, 
‘Sittatons, 2, B= Coleur,eoal ‘ie 





ta 


05-0 








os | 








+ fan para] a “6a 


or 


0 


110 | 


2°78 | arat 


a8) 49 | 165 
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Ash per Cent) Sulpbar in 
ot tile | Coke. 








Youusmmmz: Soap House Pit —Dall 
Dlack and slaty, with fay 





lutinstes 
Streak, “all brownish bi black. “a, 
Hehe ‘brown. Specific 





coe coer tase cot 88-1 | 66-9 | 10°35 | 16-7 | 1-20} +70! +60 
- ; 
fracta i and | 
shoidal Sree | 
pkg tl vaighely” and 
ge. ary ta od Ash, H 
pink. Specite gravity, 1° ‘SAT. 








Fuses: Denain (Valenciennes) — | 9°9 to! 6+ | 9:56 | 2:40 | 1-80 | 1-10 
Colour, coal black. Strac : i 
oarse and aulghaly ‘a j 


Hintag to cubtonl, wits layers of ae 
Shared? oroen trast at gis Hers i 
\ 
] 





sand angular, with trnoee of iron 
Pi On the fire, bat little 

|, atamesoes aid agg: ' 
nates. ‘Ash, fawn colour, "Spe. : 
ciflo gravity, 1965. 




















COAL AND CANNEL. 


Every-day experience shows that variations occur in the quality of the 
~coal obtained from the same seam and in the same locality. The identi- 
cal seam of coal also varies in quality in different districts. Coal got 
from those parts where the seam is thickest is more likely to 
‘aiformity of structure than that got near to the eareamfoie of the 
in. 

Mr. E. W. Binney’s observations led him to the conclusion thr” 
seams of coal are materially affected by the nature of the # 
imposed strata. If this is of an open character, such as sandstam 

of 














gaseous matter can readily escape ; while, on the other band, if the 
roof is of -almost turtight biock shale or blue blind; the’ ges ts 
retained. Further, it is not unreasonable to infer that the vegetable 


where the deposits of bark and cellular tissue would be in excess. 
‘These conditions would naturally tend to produce variations in quality. 
Tn seams of cannel there is more uniformity of quality than in those 
of ordinary coal, due to the circumstance, as is supposed, of their 
having been formed from vegetable matter long macerated in water, 
thus Insuring a more intimate admixture of the vegetable substances, 


Te is well known that variations in the gus-producing qualities of 
coal ure causad Dy tha soaterial having Teeny etaskee fae 'h length of 
time at the pits mouth. : 

‘The particulars contained in the following Tables, showing the 
Producing Powor of various kinds of Coal and Cannel; havo boon 
derived from tho standard works on Gas Lighting, from Parliamentary 
Returns, and from the recorded results of the different experimentaliats, 
in whatever authentic form they may have appeared. 
ovidont discrepancies betwoon some of the results, especially between 
the earliest and the most recent. The range of time, however, over 
which the several experiments huve bee made, embraces a period of 
more than fifty years ; and itis doubtless to the imperfect 
used in the carlicr trials that tho difference betwoon these and the 
later results may chiefly be attributed, In some instances the 
difarence is only apparent, the distillatory process having been pro- 
longed at the expense of the Hluminating power. 


Tt is exceedingly desirable, in recording the results of exporiments 
with mixtures of various coals with cach othor, and along with other 
substances, that tho exact proportions used ahould be stated. When 
these are not specified, the other particulars given are comparatively 
valueless. ‘The worth of some of the information contained in the 
snbjoined Tables would have boon much enhanced bad this necessary 
rule boon followed, 


‘The weight of the coke produced in the different trials should also 
be given in overy inatance, The absence of auch information, so 
« obtained, and of euch obvious value, is always to be regretted. 
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COAL AND CANNEL. 


Quantity of Gas obtained from Coal and Cannel per Ton ; Illuminating 
Power of the Gas; Specific Gravity of the Gas; Weight of Coke in 
Pounds per Ton; and Percentage of Ash in Coke, 


The results described in the third colunm of the following tables were 
obtained with the old burners, now discarded for the ‘ Standard ” 
burner ; it is necessary, therefore, when desiring to ascertain the 
illuminating power which the latter burner wauld develop, to add 
about 15 per cent. to the figures here given. 





Beet jot Gat| Grar,| o2, | Ash in 
‘Name of Coal. ‘ofGas |" in [of the | CO¥® | “Coke 
Jobtaina| seana] Gas. | per Con 

pee"Ton, | Sperm] adr” | RE, | 
Chais| 1000, | Fon. 


Authority. 





Cawens. Coun, | 


766° | Chartered Gas Co. 
| Mr. T. G, Barlow. 
72°16" | Chartered Gas Co. 
68-95 | Dr. Fyfe. 











Mr. J: Leigh. 
23°07" | Chartered Gas Co. 
17°98 || Dr. Fyfe. 
43° Ditto. 

19" Dr. Wallace, 1869. 
. Mr, J. Paterson. 

Donibristle . . ‘ 7 Dr. Fyfe. 

Dunkirk, Dukinfield | 8 | Mr. Longworth. 
ywood, Seotel 178 | Mr. F,J. Evans. 
ness... 88-7" | Chartered Gas Co. 
to. Dr. Fyfe. 

Knightswood ‘Mr. Wright. 

Ditto. . Chartered Gas Co. 

Dito. .. 2... Dr. Fyfe. 

Leamahago, No.1 Canl. Chartered Gas Co. 

Ditto No. 2do. . Ditto. 

Ditto ‘ 3 Dr. Fyte. 

Ditto Mr. F. J. Evans, 1868, 

Ditto, « Prof. Penny, 1869. 

















Ditto, Ist experiment . Mr. Wright. 
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atom, |Orget | wan 

of es Orny.| coke | Askin 

Wame of Coal. in| of the |{C9K° | ‘Coke ‘Authority, 

Carer —continued. 
Lesmabago, 2nd expmt.| 9,878 | +. Mr. Wright, 
Bite eee remit | oe | 2: Mr. J. Hedley. 
Eevermon” <2 | ustoo | 28: Chaitero Gas Co. 
Tenis’. ! 2 2/ apo] 2: Dito 
Monkiand 2 > 2] 10190] 2. Dita: 
Now Brunawick, } 0 | ee | te ‘Thompson. 
Beasley Croat, "St, 


‘Holeus 
Pelton 





Ditto: We 
Scotch Parrot > > 
Boowh st 
MME Shes se vps a 
‘Statloniahine x 

oral ist) 
Washington - 
We 









Wer 
Ditto 
Dito: > - 
Ditto, see ae 
Wan’ es 


Die sy. 
Ditto. | cae 
Ditwo, face Hall > + 
Ditto, do. st 
Ditto, Balenrree'e - 
Divo, Blundell's. « 


Ditto, ‘itniton’ 
Ditto 











Yorkshire = 
Ditto, West Iron & Goal 
Go, Went Ardsley, 
pear Leeds 


























“080 
620 | 1474 
628 | 14119) 
“fa | 
40 
"6X0 
iio |S 
"461 
134 























Ditto. 
‘Mr, Wright. 
2 oe Gan 


Dro Leeson, Millerde, 
Mr. L, Thompecn, 
‘Dr, Fyfe. 

Mr. Clegg. 

Ditto, 





Me Weight. 
Ditto. 

Mr. Ei 
Dr, Fyfe. 
Ditto. 


) Chrtrd.Co. 











. hompaon, 
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3 
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Seet 
w 
aes 
of the | in Tbe. 
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Fig 
zt 
y 
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Aathority, 





Leverson's Wallsend : 
food es 








Sees § 


S 







S88 


a8 





Ta 

















Mr. Clegg. 


Ditto. 

Mf, Thomo. 
fe. - 

Ditto. 

Mr. Clegg. 

Mr. Evans, Chrtrd. Co 
r. Clogn- 

Mr. Clogg. 

Dr. Fyfe. 

Mr. Cle 

Mr. L. ipson. 

Ditto. 

Ditto. 

Mr. Evans, Chrtrd.Co 

Mr. L,. Thompson, 

Mr. Evans, Chrird.Co 

Mr. L. Thompson. 

Mr. Clegg. 

Hartlepool Gas Co. 

Mr. L, Thompson. 

Mr. Evans, Chrtcd.Co 

Mr. J. Hedley. 

Brighton Gas Co. 

Brighton and Hove 
‘Gas Co, 

Sth. Metropolitan Co. 

Exeler Gas Co. 

Mr L. Thompson. 

Mr. Clear. 

Cambridge Gas Co. 

Mr. Evans, Chrtrd,Co 

Me. L. Thompson, 








Mr. J. Hedley. 
Dr. Fyte. 
Mr. 
7 0. 

Mr- Evans, Ghrtrd. Co 

rr. Clegg. 
Bit. 
Roohester Gas Co. 


Mr. L. Thompson. 
Ditto. as 


Ditto. 
RevolvingWeb Retort 
Mr. L, Thompeon. 
Ditto. 
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Anthority. 





Ditto, 


Ditto, Staveley - 
Ditto, deep main - 
Ditto, ott coal « 


Ditto, 
Ditto, 


Durham Fields 





France, Denain (V 
‘Garswood Hall ‘epooei 


Wig 


Gloucestershire, Cc 
Pit Heath. | 
Glouoestershire, White. 
oroft, near Lydney 
Hindley Field 

Leeds ooal 


Llanelly, Wales. 
Lam, l, West Brom- 
wi sb ie et eae 


Ditto, 






Gumberland, No. r 



































‘Leamington Gas Co. 


| Leicester Gas Co. 


eee 

ir. L. Thompeon. 
‘Mr. Wright. 
Leicester Gas Co. 
Derby Gas Co. 
Nottingbam Gas Co. 


Sunderland Gas Co. 


Gloucester Gas Co. 
Mr. L. Thompson. 
Mr. J. Paterson. 
Mr. L. Thompson. 
Mid. Paterson. 


‘Leeds Gas Co, 
Lianelly Gas Co. 


Birmingham Gas Co. 
‘Birmingham and Stal- 
fordshire Gas Co. 














GAS ENGINEERS AND MANAGERS, 25 
rium. | Bpect- 
Gable | Power! ae. | WE 
amet Goal. | ot us,| tin | otans C28 | “Soke | authori. 
"eee amet ae prom 
babe eae ‘1-000, . 
Vanious CoaLs—contd. 
Macclesfield 670]. | | |e 
Mynydd Bach. y-Glo- 
fiery cosl. -| 7000) @ | .. | .. | .. | Swansea Gas Co. 
Neath, South Wales + | 11,900] .. | 4a] 2: | [2 | Mr.d Hedley. 
Ormskirk or Wigan 
aack sw. g.a00| .. | 462] .. | .. | Liverpool Old Gas Co. 
Park Gate coal) 3 | 77600 /ai° | .. | i. | °2 | Rotherham Gas Co, 
Platt Lane coal wo 9,760 | 18°75, -488 | 1412 | 2°94 | Mr. J. Paterson. 
Powell coal, 2 owt. 
‘charges every 5 hours | 10,165 4500; .. | 4. | Mr, Wright. 


Powell coal, 14, cwt. 








charges everyShours| 8,250} .. | 470 Ditto. 
Somersetshire coal. . ‘Wells Gas Co. 
Ditto, Nailsea or 4 Mr. L. Thompson. 
Ditjo, Radstock. Sth Pinser [he 5°66 | Ditto. 
Staffordshire, Apedale. | :: | :. | <2 1878] 8-1 | Ditto. 
Ditto, 4fect’ do. 2] 1. | if | it wad] 1-95 | Ditto. 
Btaffordsbire, Heath- 
Ces eres s |e. § 1979) 3-06 | Mr. 1. Thompson. 

so] oeD [tae | 2-96 | Dis 

1840 | 3-04 | Di 





eon. 
Brockport Gas Co. 


Mr. L. Thompson. 
Mr 1peon. 





top yardseam 
Ditto, main coal 
Ditto, yard seam 
Ditto, Nant seam: | 
‘Wales (South), Rhonda 
Ditto, low main. 
Ditto, Neath. - 
‘Welsh coal, ist variety 
Ditto, "ana do. 
‘Wigan and St. Helens 
aking coal 
Yorkshire, best Sout 


Ditto. 
Ditto. 





Ditto, Elsecar Low Pi 
Ditto, Grigleston Clif, 
. Ditto, 
Dito, Mortomly Ditto. 
Ditto, Silkatone. Great GrimsbyGasCo. 


Ditto, Silkstone, No. 1. 
Ditto, Bilkstone, No, 2. 
Ditto, Silkstone, No. 8. 


Mr. L Thompson. 
Ditto. 
Ditto. 
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Name of Coal. ‘Avthority. 








Vanrovs Coats—contd. 





Ditto, Silkstone, nuts, 

Thornoliffe 1418 | 6: | Mr. F. J, Evans, 1870 
Ditto, Soap House 1456 | (1-23 | Mr. L, Thompson. 
Ditto, Woodthorpe. w 1499 | 15-7 | Ditto. 





Mrxronzs or | 
Cannat ano Coan, 


Proportions specified. | | 1 
ghead cannel 1-8th, 


ley Mine coal ' 
-sthe 





7oths | 10,800] 16-5 |. ++ | Blackburn Gas Co. 
Boghead cannel 6 per | 

cent., Newoastle coal 1 

95 percent... 10,000|14 | ..  .. | .. | Devonport Gas Co. 
Boghead cannel 1-4 | 

Pelton coal 8-4ths 12,800 | .. J 7 7 Mr. T. G. Barlow. 
Boghead cannel 1-10th, | 

thgelly cannel i > 

Q-10the. . . .. | 9,065 | 24-93 ! 14. | Ditto. 
Deighlington, cannel 

1-4th, “Halifax soft i 

bed coal $ithe ..| 9,000/189/ .. ! .. | .. | Shipley Gas Co. 


Ince Hall cannel 68 per \ 
cent, Arley coal : 
Back 02 por cent, | 10,906 | 19°01) 627 1806 | 6-4 | Rossendale Union Gas 


Lesmahago cannel 6 
Bot cont, Camber. 





coal 84 per cent.| 7,000; 16° | .. | .. | .. | Carlisle Gas Co. 
Wigan coal and iron 
cannel 72 per 
Arley coal 
slack 28 per cent, 9967 | 19-60) +580 | 1462 | 5-2 | Rossendale Union Gus 
Wigan cannel 2-8rds, 
coal 1-8rd_. 9,600 17> | .. s+ | Hopwood Gas Co, 
Cannel and Newosstle 
coal lto5. . 9,000 | 14° + | se | Alliance Gas Co. 
Half cannel coal, batt Dublin. 
black bed . 


Half oannel, half coal: | 9,450 | 13-6 io] tf | St. Helens Gas Co. 


Proportions not 
specified, 


‘Wigan oannel and oth« 
ene 
Cannel and bett or bed 
cole 2 . . . «| 9,250) 18" | .. 





++ | Birkenhead Gas Oo. 
++ | ee | Bradford Gas Co. 




















| 
| 

9,000 | 16: |. + | s+ | Pudsey Gas Co, 
\ 
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Mame of Coal. ‘Anthority. 
Morrone oF Cannet 
‘amp Coat—contd, 
Ramsey's cannel with |9,500 to| 12° ++ | Hastings Gas Co, 
Tewgastl callag coal | 10,000 
Cannel and best house 
coal... . | 9,000 |istold} .. Holmfirth Gas Co. 
Cannel and Newoastle 
coal. se >| 9800] 12°5] .. Phanix Gas Co, 
Ditto do. 9400 | aa |< Plymouth and tone. 
ouse Gas Co, 
Ditto do, . 8.00040] 18" | ++ | Portaea Inland Gas Co. 
West Riding cannel| 
‘and common coal 8,000 fiotold) .. Soarborough Gas Co. 
Oldham, Watergate, 
and Wigan cannel 9,500] .. | “684 Manchester Gas Wks. 
Murrunes or 
Durranext Coats. 
Coal-Pit Heath, Forest 
of Dean and South 
- 7,000 | 18 Bristol Gas Co. 
8,500 |10to19} # ‘Warwiok Gas Co. 
9,000 | 9t01 Woreester Gas Co. 
7,800 to |12¢015| ++ | Nottingham Gas Co. 
i coal 8,200 
Derbyshire and Forest 
coal. 900] 10° | .. Cheltenbam Gas Co. 
Low Moor mized with 
‘two kinds of slack . | 8,00| .. | -420 Bradford Gas Co. 
Now Pelton and other 
‘Newoastle coals 8,600 | 13° Kingston-on-Thames 
N (Monmouth: |Newp'rt Gas Co. 
‘tblre) and Somerset. | 8,600 | 9° a | es | Weston-super-Mare 
++ + (Somers. Gas Co. 
5,500 
Ravensworth Polaw & 
Rewcastle coals | | 9000/18: | .. | .. |. | Beccles Gas Co. 
oe Nesae 7,600 | 11-6 + | ss | Linooln Gas Co. 
South Wales’ and Bris. vent, te 
tolooal. . 7,500 Bridgewater Gas Co. 
Staffordshire and Der 
byshire coal. 8,800 | 12-5 + | «+ | BirminghamGas Co. 
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‘Name of Coal. 








‘Moxrvars or Coat axp 
OTHER SUBSTANCES. 


Llantwit small coal, 
with 5 per cent, of | 
Brorboatne shalsall| 9760 a6] .. / .. | .. | Mr.T.G, Barlow, 





Newcastle ooal 80 Hl 


cent, Trinidad bitu- | 
men 30 percent... | 10,00}17°6| .. | .. | .. | Dr. Letheby and Mr. 


Newcastle coal 90 | Keates. 


‘oent., Trinidad bita- 
men'i0 percent. . | 10,200 | 16:6 
New Brunswick Al- | 9,166 to | 28°66, .. . 
bertite. . . . .| 10,200 | to 




















RECENT ANALYSES OF COALS AND CANNELS. 



































¥ cas. CoRR. 
Kame ot Cont | Ga pr| ron sepion Authortty. 
‘on at 
| Gabte 
| Peon 
iis Sen, | 
Canwens. | \ ' ! 
Boghead. . | 13,000| 40-0 | 25-0 | 1-5} 670] 60-0 | atr.¥.3.Bvane, 
Leamahspo {| azfoo0 | saa | 14-0 | 8:0} 980 | 7-0} i 
Lothian Cannel | | 12,700 B4-0 | 17-0 | 7-0] 968] 6-0 i 
Gleugh Cannel. . | | 12/000 | 80-0 | 7-75 | 10-5 | 1188 | 12-8 : 
Lochgelly air ds 10,500 | 17-0 | 40°0 | 6-0] 1282} 15-0 4 
Toe Hall (Wigan): | 10,200 | 20-0 | 12-0 | 8:5] 1190] 8-0 2 
Wigan. = || 10,000 | 90-0 | 13-0 | 4-3] 1190] 6-5 2 
Kirkless Hall | | 10/500 / 23-0 14-0 | 4-0] 1998] 9-5 % 
Leeswood Curley | | | 10/000 | 98-0 24-0 | 3-0! 738 | 10-0 ie 
Ditto do. avernge| 9800 | 200, 13° | 8:0} 1190] 8-0 “ 
Wemyss... + | 11000] 96-0 !17-0 | 1-0/ 1344 | 60-0 2 
| i 
‘Vaniovs Coats. 
Pelton (014)... | 11,500 13-5 | 5-0 | 5-0] 1560] 9-26] z 
Gon) | >: | 10,500 | 39:0 | 4-75 | 4-5 | 1568 | 9-5 
Pew os | > | 10,000} 18-25 | 4-5 | 4-5 | 1668 2-5 : 
‘Waldridge | |: :| 9/000] 13-0 | 4-3 | a-5) 1568] 8.0 i" 
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as, cong. 
Mame of Coat | gas par| mtaml- [ription| © ‘Authority 
ar| Itami er. | Per [ash io 
Toovot | Rating |""By'"| Bonto Inesof|‘Ghs 
Sabie |*San-"| amine | par’ | Re | ea 
woot. | ale, | "per Sa} ‘ 
at 
Vantors Coaus—contd. 
Wearmouth . . . | 10,500 18-5 | 4-7 Mr. F. J. Bvans, 
: 13-5 | 4-0 a 
; 185 | 5:0 H 
3 ia-7 | 30 a 
F ia-0 | 6:0 3 
: 14-0 | 4:8 i 
e 18-0 | 3-4 ; 
15-64 | 6-26 ef 
16-84] 6-5 " 
16°85 | 4-75 * 
Thornelifie. . . «| 10,500 16°5 | 5-6 . 
Rhos Lantwit, C | 
philly. , | . .| 9,790 16-07| 7-8 Mr. Fiddes. 
Ditto 7 “ao: S| 9,675 18-69) 4-65 >. 
Powell's | Lantwit 
large | 12079 15-16 | 6°06 * 
Dit octal | MG ate | Bo 
y — Norchari ‘i 
‘Coal— 
Coleford, High Delt 
Seam’. + «| 9915 16°46) 4-76] 10°3| .. | .. e 
Dito do. . °° | 8702 1418] 4°95] 94] 22] oo q 
Cannel — Vartog Hill 
Colliery, Pontypool. | 9,262 17-21| 6-2 | 8-6 “ FA 
Gas Coal from do. ; | 9,021 16-47; 68 | 4-9 3 : 
‘Tye Falkens, Newport, H 
we ee | 11895 196 | 48 | BO! |. a 
Lydney ~ Tranchard i ‘ 
Sem... . .| 9870 14°77 645] 86) .. | .. , 
Pelloweli, near Lyd- 
ney... .. | 9,785 18-84 4-95/ 10-15) .. | .. x 
Llantwit) Red’ Ash, 
Pontypridd small 
coal 7 5-3 | 89 z 
Ditto “do, large 6°46 | 8°33) A 
Dean's Primrose x il Mr. G. Livesey, 
Holmide | a potas legge i 
West Levercons | A eeee Fy 
Townley... - mal [as H 
Washingion > | te fess loot Hf 
Nettlesworth " Prim- 
West Pelaw >. es S 
Norfolk Silkstone +: s s 
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“dopsr “19 “IN ovo | ze | ret |ore | aro | ro.ce | on's | ove.1 
68-0 | 92-01 | 086 | Liat | f98 | 10.98 | ooT‘er | HIz-T 
FLO | GL-F | QUOT | grt | oes | OB-FE | COREE | LIB-T 
tor | | oem | = | 2 | ee-ea | oooter | 99g. 
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26.0 | 80-7 | gear | 77 suo | 11-82 | oF0'8 | 993-1 
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SON EL | Ghat: Pn ee «| 09-26 | noo'er 
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RECENT ANALYSES OF COALS AND CANNELS—continued. 
COALS, (F. J. Evans.) 


























Gas 

amis 

Name of Con | PFT| nating 

Gablo | or Gas. 
Old Pelton. . . .| 11,500] 14-60] 348 | 1545 | +75 | oro | o71 
Pelaw . . : : :| 18500| 14-75] B54 | 1508 | +85 | 4-5 | 581 
Washington © > ‘| 10,000] 15:00} 860 | 1588 | +78 | 6-0 | 5i4 
New Pelton : + :| 10.100| 14-00| 936 | 1456 | -o2 | 4-75 | 484 
everson . : : :| 11,000! 14-00| 336 | lan1 | +60 | 4-00 | 598 
Dean's Primrose | ‘| 10,500| 15:00| 860 | 1456 | -30 | 4-30 | 540 
Londonderry . 9 16-50] 396 | 1545 | 1-64 | 6-50 | 564 

Do. average of * 
samples... 15°80 403 | 1500 | 1-30 | 6-00 | 639 
Gosforth - 2: 160} 324 | 1456 | 1-10 | 4-co | 46a 
West Hartley | 14-00] a6 | qatr | 1-90 | 4-90 | oie 
Hastings Hartley -] 10,00 14-00] 999 | 1044 | I-60 | 4:90 | 404 
\ \ 
‘Name of Cannel, 

Boghead .. . «| 15,000 iat | 35-75 | 36-30 
Lesmabago, No.1. :| 13,500 1-64 | 97-10 | 96-94 
Ditto, Noa -| 18.300 148 | 94-80 | 94-31 
Capelaras .  : :| 14,400 1:29 | 19°75 | 21-28 
Armiston : |: ‘| 12/600 140 | 92:60 | 95-80 
Ramsey. ©: > | 10,800 12 | ais | 99-95 
Wemyss. : . : :| 14'300 er | 94-50 | grat 
Kirkness : > > | 12/800 1-95 | 21-20 | 19-68 
Knightawood °°} 13/200 2-28 | 1910 | 91-66 
‘Wigan (Ince Hall) | 11,400 iz 20:00 20°85 
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‘Name of Cannel. 








‘Guy Brothers, cannel nuts ry 
Halgh, John, and Sons, No. 


‘Garswood Coal & Iron Co, C. F. 
Glendon Iron: Works, Napperiey” 
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Name of Cannel, 





1} Worsley, near | 11,100 | 1: 
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CANNEL AND COAL NUTS AND SLACK OB DROSS. 
Require high heats for carbonization. When the heat is not high 
they cake together in a mass, and at the end of the charge are drawn 
from the retort in a comparatively unspent condition. They cannot 
be used to advantage in iron retorts. 





TABLE 


Showing, by the Chlorine and Durability Test, the Comparative Value of 
Various Coals. (Dr. Fyfe.) 























| vaineot | vatno of 
Condensa-| Durability | Gas Accord- | Coala. mo- 
(Cubic Feei| tion by | with ” | ing to Con- | cording to 
Cons. ‘of Gas per| Chlorine | Jet Flame, |densation’ by] Value and 
‘Ton. in inch Chlorine [Quantity of 
too pacie:| 2th. | Cand’ jas. 
Durability. 
& } 
English caking . . 9,746 1-00 
English parrot, average. | 10500 1 
Marasie ot Haihian's 10,000 a 
~ 1] 10176 8 
10,900 4 
9,890 5 
| 15.886 6 
TABLE 


Giving the Result of the Distillation for Gas and for Oil of One Ton of 
Newcastle Cannel Coal, (Gesner.) 


Distilled for Gas, at 1000° to 1900° | Distilled for Oit, at 750° to 800° 











Fahr. Fake, 
PRODUCTS. » PRODUCTS. 

Coal gas... . . - 7450oub. tt. | Gas. . 2. 1400 eub. ft 
Coaltar . . . «s+ 18h . Cr ol... . . . 68 pals. 
Coke. 2) 2... 1900lb, =| Coke. 2 2 2 2! 2 1280 Ibs. 
zaomnere OF THE COAL TAR. PRODUCTS OF THE CRUDE OIL. 
le 8 pints. | Bupion 2 gals. 
Goal ter nepitha 3 gals, Lamp oil 224 gals. 
Heavy oil, napbthaline, &. 9 gals, Heavy oil and parafin . 24 gals, 
Total... . 194 gals. Totel. . . . . 48) gals, 
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WIGAN CANNEL AND COAL 
Yield, on an average, per ton :— 
Cannel 


Gas. . . « « . 10,000 cubic foot . . 9980 cubio feet. 
laminating power. 24 sperm candles 15 
'e oe 1486 lbs. . tigate 
3 17 gallons . 11 gallons. 
Ammoniacal liquor. . 18 gallons . 20 gallons. 


NEWCASTLE bas 
Yields, on an average, per 


Gas. . P5700 youbie feet. 
Iluminating power . «+ 16 sperm candles. 
Coke . . . . . . « 1540 Ibs. 

Tar. . . 1... Ogallons. 
Ammoniacal liquor | . . 10 gallons. 


AVERAGE YIELD OF BITUMINOUS COAL. 
The average poroontage yisld, by weight, of good bituminous col 
is as fol 


lows :— 
Per Cent. 
Gas . «ao S . 18 
Goke und breote « B fe pe Gages. om fee 168. 
Ammoniacalliqur . : . . . . 1. 8 


1 


TO DETERMINE THE SPECIFIC GRAVITY OF COAL. 
‘Take a small piece of the coal, suspend it by means of a horsehair 
from the under side of the pan of s carefully adjusted balance 
(Fig. 1), and weigh it both in and out of water (fresh distilled) ; 
je its weight in the air by the loss of weight in the water, and 
the quotient is the specific gravity. 
EXAMPLE. 
A piece of coal weighs, say. . . . . 480 grains. 
Loss of weight when wei in water . 898 ,, 


480 ‘ 
Then ——=1-206 specific gravity of the coal compared 
898 with water as 1000. 
z 
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Fi. 1, 
jNote-—Specifio gravity is the relative weight of equal balks of 


different substances ; distilled water at 62° Fabr. being taken as the 
standard of comparison. At this temperature a cubic foot of water 
weighs 1000 ounces avoirdupois. Hence, the specific gravity of a body 
is also its weight in ounces avoirdupois per cubic foot; 90 that, know- 
ing the specific gravity, the weight of any quantity of matter may 
be calculated by simple measurement. For example : In the instance 
just given, the specific gravity is shown to be 1-206 ; the weight of the 
coal per cubic foot is, therefore, 1206 ounces, or 75°4 Ibs. avoirdupois. 


TO FIND THE VALUE OF GAS IN GRAINS OF SPERM 
PER CUBIC FOOT FROM THE GIVEN ILLUMINATING 
POWER. 

Rute.—Multiply 120 (the grains allowed per hour for the con- 
sumption of the standard sperm candle) by the illuminating power, 
and divide by 6 (consumption of gas in cubic feet per hour by the 
standard burner). The answer will be the value of the ges in grains 
of sperm per nbie foot. 

Exaurie.— What is the value of gas in grains of sperm per cubic 
foot, the illuminating power of which is 19°46 candles? 

19-46 x 120 : 
"5 =467 grains of sperm.—ansicer. 


TO FIND THE VALUE OF: ANY COAL PER TON IN 
POUNDS OF SPERM, THE YIELD OF GAS AND 
ILLUMINATING POWER BEING KNOWN. 

Ree 1.—Multiply the cubic feet produced per ton by the value of 
the gas in grains of sperm per cubic foot (ascertained by the previous 
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rule), and divide by 7000 (the number of grain in 1 Ib. avoirdupois). 
The answer will be the value of the coal in Ibs. of sperm per ton. 

Exaxrix.— What is the value of s certain coal in Ibs. of sperm per 
ton, whose yield of gas is 10,640 oubio feet, and illuminating power 
19°68 standard sperm candles ? 


19°68 % 190 _ 471-19, value of the gas in grains of sperm per cubio ft 





Then 


Roxx 2.—Divide the yield per ton by 5 (cubic feet of gas consumed 
per hour by standard burner), multiply by the ascertained illuminating 
power and by 120 (consumption of standard sperm candle per hour in 
grains) ; lastly, divide by 7000 (number of grains in 1 Ib, avoirdupois). 
‘The answer will be the value of the coal in Ibs. of sperm per ton. 

Exauptz.—What is the value of a certain coal in Ibs. of sperm 
per ton, whose yield of gas is 10,540 cubic feet, and illuminating 
power 19-68 standard sperm candles? Then 
10.540 9108 x 19°68 x 120 


5 7000 ‘709° 87 lbs. of sperm per ton, value. 


709'87 Ibs. of sperm per ton, value. Or by 





TO ASCERTAIN THE RELATIVE VALUE OF DIFFERENT 
COALS AND CANNELS. 

To ascertain the relative value per ton of different coals and cannels, 
attach approximate or actual market prices to the sperm pounds as 
ascertained above, and to the several residual products, cast up the 
various items, and compare them by the ordinary rule of proportion. 


Exaxere.—The two coals to be compared are— 
No. 1, yielding— 
10,600 ©. ft. of gas per ton, 174 candles value = 686 Ibs. 








No. 2, ylelding— ani, 
8. a. 

9700 ©. ft. of gas per ton, 162 candles valne = 657 Ibs. 
sperm se +. atl, 9717 0 
1M owt. Coke. 0 610 
Qgals Ter... 0 O11 
20 gale. Ammoniscal Liquor. 013 
£85 5t 
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Assuming thot No. 1 is 12s. 6d. per ton, the relative value of No.2 

will be found as follows :-— 

As £32 4s. 6d. : 598 60. 04.2.5 380. Ot 10s. 1144. value per ton 
fo. 2, 


TO FIND THE RELATION BETWEEN QUANTITY OF 
GAS PER TON AND ILLUMINATING POWER. (Pawen.) 

Ifa coal is a known volume of of @ Imown illuminating 
value, fo ancartain howrasach fe wil fold of another Yalta 

Ruus.—Multiply yield of gas by illuminating power, divide by the 
ieee oo power, and the quotient is 2 the quantity. 
re somenty coal va etal oa ton of iecandle ona) 

wr it yiel 14 an ros 

eel * 5600 x= 109,000, "hen tes 
8,600 _ 158,600 _ 
i =10,971 c. ft, ai = 0085 c. ft. 

The above presupposes that the period of distillation ix extended or 
abridged, as the case may be. The rule, however, must not be 
assumed ag absolutely correct, but only approximately so, and that 
only within a limited range. 





WEIGHT OF COAL. 
eas per so eel) Kr TM) © rete 








eanaioes pea 2160 , 
Seat stored in the asual way, per cubie yard 1400 


ANNUAL CONSUMPTION OF COAL FOR GAS PURPOSES 
IN THE UNITED KINGDOM. 
It is estimated oe the present (1889) annual 
for the manufacture of illuminating gas in the Univad Einpdews is is 
about 10,000,000 tons; ao 2,000,000 tong (or 20 per cent.) of this 
quantity being cannel coal. 


FOR ROUGHLY ESTIMATING THE QUANTITY;OF COAL OR 

Soe REQUIRED TO PRODUCE A GIVEN QUANTITY 
Burs.—Strike off the last four figures from the quantity of gas 

duced, and the figures remaining will represent the coal and 


tons. 
‘Thus: 20/0,000 cubic fect = 20 tons. 

















is will be evident when it is remem! 
anno) about 10,000 cubic feet of If the production rise 
wo fall to 9000 per ton, one-tenth must be deducted fram, 
Ad to, the coal, as the caso may be. S 


THE STORAGE OF COAL. 


rile in the caso S 

diste vieinity of tho coal-fields from whonce the supply is derived, 

ision for two or three wooks’ stock 
ton 


Tn storing coal, 48 cubic fvet of space per ton is required. 

‘When coal is oxposod to the wal, Being ra in the opn at 
without any ing covering, it is not only lit to be wetter 
faba on lis cule surhco, bot i also absorbs and retains moisture 
erst ie 
ess of moisture is to juea disintegration, 
lumps, and com ia toa considorablo 

. ‘The exposure of the coal in the wintor 
season in this climate is, of course, the most objectionable as re 
disintegration. me Sipe” Aes heat of Be Les His 
disintegration. -offects of absorption of moisture do not 
end there. Osxidation of tho particles of the coal also ensues; and as 
this is my another name for oramacausis or slow-burning, the ma- 

is not only reduced in woight, but its gue-producing power, both 
a8 quantity and quality, and its coking} qualities, are groatly 


f 
| 
3 
i 





‘ 
i 


if 
e 


: 
| 
E 
i 
: 
; 
i 
2 
2 


heating, p I. 
of this deterioration is from 20 to 60 per cent. within a brief 

‘of time. An absolute loss of weight due to the evaporation or 
‘combustion of the more volatile constituonte, is also experienced. 
‘This in particularly the case with bituminous or caking coal; cannel 
taffors moxt in degree; and anthracite the least, Varrentrapp foand 
in that coal which hind bean exposed for some years to the 
eee Lemp jod in roa to tho extent of eee re 

not only yields loss gna, but gar of an infori 
quality, ‘The sulphur impurities given off from ines more, thas 


ha = | 
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ing the cost of purification; whilst of the sulphureom- 
poser beige droge nario ne = 
Shere arempie area of purification beyond what is to be found 
gas-works, 


SPONTANEOUS IGNITION OF COAL, 
Coal containing a li oportion of fron pyrites (bisulphideof iron| 
commonly called * SN She atored ice fl er ina el 


or humid state, is liable to apontancousignition. This is not an unusual 
occurrence in the experience of gas mi . ‘The indications that 
combustion hax commenced are a sem! rise in the temperature 
of the coul-store, a sickly odour, and a choking or smothering sensation 
on drawing breath. 

‘There is this 





liability to spontaneous ignition in almost all bitaminous 





in the same way by the rapid absorption of oxygen. According 
Professor Abel and Dr. as water OF Tmoiatnrs. does not accelerate, 


large proportion of iron pyrites in the shape of nodules, or * brasses,” 
as they are called, and which are stored in a mass in the wet condition. 
‘These “ brasses " become oxidized by the atmospheric oxygen dissolved 
in the water with which the coal is saturated; and the heat thus 
generated raises the coal to ignition point. 

Notwithstanding a conflict of opinion on the subject, we belicve 
that the best remedy for this is yontilation. Various expedienta are 
resorted to for effecting this object, amongst which may be mentioned 
the insertion of perforated iron pipes amongst the coal, leaving the 
ends exposed; coarse wicker-work baskets, without. bottoma, are used 
with good results; and ventilating-shafts of brick, or i 
shafts of wood, both horizontal ead vertical, have proved efficient, 
Unless the ventilation is thorough however, the admission of air will 
do more harm than good, as a sluggish current will not reduce the 
temperature, but rather tend to develop and increaso it. a. 

A thermometer let down through the pipes or shafts will indicate 
any rise of temperature, and iron rods thrust into the muss of coal, 
when withdrawn and touched by the hand, will answer the like 


La ck 

hen the pyrites are present to a serious extent, the coal should 
be hand-picked, either at the colliery or when discharging ab the gas- 
works. It is only sheer necossity, however, that will justify the 
employment of coal of this character for gas-producing purposes. 





= 
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THE GASES OCCLUDED IN COAL. 

Besides the liability to spontaneous combustion or ignition, there is 
another strong reason why coal should not be stored in the open air, 
nor, indeed, under cover, for # longer time than is absolutely necessary. 
In all bituminous coals a constant chemical change is in progress by 
which gas is being liberated. ‘This gas, though frequently several times 
the volume of the coal, is condensed within the solid substance, being 
occluded or enclosed therein, until by diffusion it escapes into the air, 
and to such extent the coal is depreciated for gas making. In warm 
weather and in hot climates, this deterioration proceeds more rapidly 
than in low temperatures. 

Dr. Lyon Playfair and others in this country, and Dr. E. von Meyer 
in Germany, have investigated the subject ; and the subjoined table by 
the latter shows the quantity and composition of the gas so occluded, 
obiatned from freahiy raized’ ssmnplon:of con! submitted to him for 


‘The pian adopted was to place 100 grammes of the coal in hot de- 
sérated water, which was then boiled as long as any gas continued to be 
given off, and the gas collected was analyzed by Bunsen’s methods. 


























Fathoms 
Bamples of Coat Submitted. se 
No. 1. Low Main Seam, Bewick Colliery, Newoastle. . . . — 
2. Mandlin Beam, ditto ditto. . 2. — 
8. Main Coal Seam, Urpeth Colliery, ditto. . . . — 
4. Five fourth Bear ditto Ho 4 20 
e itto ingate Grange Colliery, ei 
6 Low Main Seam, ditto dio. ss. 108 
7. Harvey Seam, ditto ditto. . . . 148 
8. Ditto Emily Vil, Woodhouse Close Colliery 25 
ANALYSIS. 
Prncentacx Compostrion or THe Gas. 
Gnbie 
Soe 0 | ater ° N Sfaus frost 
Gas aio Grammee 
‘of Coal. 
555 6°62 2°98 85°65 25:2 
854 26°64 2°95 61:97 807 
20°86 . 4°83 4°81 4 
16°51 ‘Trace. 5°65 17-84 4 
Oe 85°80 ‘Trace. 18°86 91-2 
1°15 B44 019 14-68 238°0 
0°23 80°61 0°65 9°6l 211-2 
6°81 60°01 0°68 44°05 840 
1 cubic centimdtre = 610°28 


[0'$8 cubic inches. 
1 gramme = 00089 Ib. avoirdupois, 100 = 0-29 Ib. 








TESTING COAL FOR ITS PRODUCING pears 
Tt is almost impossible to from ae of a coal 
whother itsgas me po Ete ied 


bad, or 
Soidee sajna indications canes in #0, dovejtinn 
in ouch matters; beat 








feat yaaa onc ie a jalaing a ee 
juable anc le 
earthy, gat gli eh gi i be oad 
r i 

ia iar iy may Soul Wale Ft a. ClarerpeRs Kasai) cannels 
shales are etriking maneples Jottor kind. On the other hand, 

this does not fares ro the Braailian shales or eee These 
Have a. dal clayey appearance, and are very indiferent both in the 


hoe and in the illuminating power of their gas. The 

ing ablo to tost samples Son Ad ADDR OE GE POE ate} 

by o specialist in whom reliance can be placed, before entering into 
contract for the material in bulk, is therefore obvious. 


is a formidable and pret process, ictanding over 

0 old yi gains the spoons and holder has beon ae ca 
sly impossible to test a variety of samples 

asonable period, Besides, such « method “iting 

iafactory. The manager has to take a 

; he ia largely dependent on subordinatos for ae 

“eH oare that ought to be exercised, because his constant persist 

supervision throughout the time occupied by the test is oub — the 

question. 

The oxporigental test is to be preferred for many reasons, Tho 
small spparntus is more under the command of the operator. Full 
Justice ix done to the materiul, The best results it is possible to 
obtain are secured. ‘Time is economized in making the testa, because 
see Of scree. csn be tried in the course of, say, ten or fourteen 


aay is el again the experimental, or laboratory test, that, 
= wor! equal results are unattainable, If this be the 
res it only proves hat alther the practical working is at fault to ee 
extent of the difference in result, or that the bulk of the material is 
equal to the sample tested. Assuming, however, that the parte 





aaa 
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is a fair average of the whole, whatever the deficiencies of practical 
working 2 , the coal at least should not be depreciated below ita 
intrinsic value through defective heats and other faulty methods of 
carbonization, and although the actual every-day working of the 
material may afterwards fall short of the results obtained in the trial 
Superaius, ese latter are & standard at which toaim. As a general 

, the difference between the results of actual use and the experi- 
mental results, with efficient plant and careful Sapervinon, will not 
exceed 5 to 7 per cent. in favour of the experimental test. 

To argue that the quality of a coal should be judged and determined 
solely by the results palaed in actual working, is just about as resson- 
able as to say that juminating power of gas should be decided 
by the methods of consumption through possibly defective fittings, and 
some of the burners largely in use by consumers. Whother coal or 
es, the means best calculated to develop ita intrinsic qualities should 





In the apparatus described and shown (Fig. 2), the charge to be 
used is the 1000th part of a ton—viz., 2k say, 24 Ibs. 








‘Beronr.—Cast iron ; D-shaped ; 5 in. wide, 44 in. high inside; 21t.8 in, long onteide; 
‘inch metal. 


Ascunston-Pire—2 in. wrought tube. Cownzctioxs.—1i in. wrought tube. 
‘Coxpansxs.—12 vertical 1} in. wrought tubes, each 8 ft. 6 in, long, 
‘Wasuan.—I ft. long, 6 in. wide, 6 in. deep. 
Puarms.—I ft. 9 in. square, 13 in. deep, with 2 trays of lime. 
Gasnopen.—Capacity 13 onbic feet, with graduated soale attached. 
Care should be taken to obtain a fair average sample of the coal to 


beoperated upon. For that purpose at least half a ewt. of the material 
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ehould be broken upinto small pieces and thoroughly intermixed ; and 
from this three several charges aro to be taken eid! selection. 
The ee be Bot ed and maintained throughout a 
charge, at from any cause the 
eaed Lay oped wt Sie be satisfactory. This is pee 
in testing cannel and the rich shales.’ The time required to 
work off the ‘charge of 2b Ibs. will range from 40 to 60 minutes, 
Be to the character of the coal. 
¢ illuminat er of the iven out from each charge 
iia ib aasaclaiod Vo tae: Becten hoteisalee | ot gS Ne 
sufficiently trustworthy for that purpose. ‘The a of the three 
tests is than taken, SS ee for the illumi- 
nating power of the gas, and thie fairly representa’ the capabilities of 


‘The farther conditions to be observed are that the holder be entirely 
emptied of air or of the previous charge of gas; and that the con- 
donser be drained of its contents. The test chargo may be continued 
until the whole of the gas is expelled, or otherwise, pres bo 
circumstances. In comparing two couls, an equal production 
both may be obtained, and the comparative illuminating power then 
ascertained, 

The coke and breeze should be carefully drawn from the retort into 
4 water-tight, receptacle made of sheet iron closed by a lid. This is 
then placed in a bucket or other vossel of cold water, and, when sufli- 
ciently cooled, the coke is weighed, 

For ascerlaining the quantity of tarand ammoniacal liquor pay 
drain the yield of the three charges fram the condenser and washer, 
aud measure thia in a graduated Liquid measure. Tho number of fluid 
minims in a gallon is 76,800. Thus— 


60 fluid minims = 1 dram. 





8 drams, = 1 ounce, 
20 ounces . = 1 pint. 
pints. . =1 gallon 

Then— 

Ibs, Ibs, per ton. 

As 6°75 (‘The weight : 2240 :; The number of ; ‘The total number 
of the three minimsoftar of minims of tar 
charges of and liquor —_and liquor from 
coal,) obtained. aton of thocoal, 


fn this + 76,900 gives the gallons of tar and liquor produced per 
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RETORT HOUSE. 


‘The house may be adapted for either a single or double stack of 

retorts, and may be of the ground-floor or stage floor type of erection, 

ing to circumstances. In ground-floor houses provision should, 

if possible, be made for the application of generator furnaces by taking 

the foundation of the retort-stack to a depth of 9 ft. 6 in. below the 

floor-line, and making an underground passage, at least 7 feet wide, 
in front of the stack. 


For a single stack of retorts— 
Width inside, 80 fost. 
Height to wall plate, 20 feet. 
For a double stack of retorts— 


Width inside, 60 feet. 
Height to wall plate, 26 fest. 


Wrought-iron trussed roof, slated, tiled, or covered with corrugated 
galvanized-iron sheets, with ventilator. 

The ventilator should extend from one end of the building to the 
other, and be of ample capacity. Suitable openings should be left in 
the walls, above the height of the retort-bench, for the admission of 
air and light. Ventilating tubes or towers may be used alone or in 
connection with the louvre ventilator. They are efficient, and present 


@ good appearance. 
Corrugated-iron sheeting, being lighter than slates or tiles, admits 
ins being placed wider apart, so reducing 





of the principals and par 
their number. The first cost of a roof of this description is less ; it 
is less affected by wind; but its durability is inferior to a slated roof. 
The sheets should not be thinner than No. 20 gauge. 

The clear space in front of a retort stack should not be less than 
18 feet. When it is intended to employ machinery for charging and 
drawing the retorts, 22 feot may be allowed. 

About 8 fest of the width of the floor, immediately in front of the 
stack, may be paved with firo-bricks set on edge ; the remainder of the 
floor with 4-inch flags. Blue Staffordshire bricks or tiles, 
4 inches thick, make an excellent paving for a retort-housefloor ; and, 
when these are used, the fire-bricks in front may be dispensed with. 

A slight inclination—say, 6 inches in the whole width—towards the 
stack should be given to the floor. This allows the waste water from 
the slaked coke to ran into the ash-pans, and is also handier for the 
stokers in charging. 
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A stage-floor rotort-house, Fig. 8, costs in erection from 60 to 
75 per cent, more than » ground-floor house, Fig. 4, (dependent on 


i 
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the character of the site and subsoil); but it can be worked with 
more economy, and the advantages it offers for the removal of the 
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coke, the Spplica tion of generator furnaces, and in other waya,gare 
all cases where the site naturally favoure this form of 


very great. 





























construction, it ahould be adopted. The stage-floor is usually formed 
of brick or concrete arches, or cast-iron plates, laid on frinless having 
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their ends built into the wall of the house and the division piers of 
the retort-stack foundation, and supported also near to this latter by 
cast-iron columns. 


THE RETORT STACK. 


This necessarily varies in size and mode of construction secarding 
to the number of retorts, their dimensions, and arrangement in the 
settings. The following details will be found adequate for the ereotion 
of a stack with benches of seven large retorts of any shape, and either 
single or throughs, set as shown in Fig. 6. 





The ovens are 8 ft. Gin. wide, 8 fect high from floor-line, and 
20 feet through, inside measure. 

Height to top of bench, 10 ft. 8 in. 

Excavation for bench, 8 feet deep. For generator furnaces, 
9 ft, Bin. deop. 

Place therein bed of hydraulic lime or Portland cement concrete, 
14 inches thick. 

Upon this build the brick footings of the division walls of ovens, 
of good hard common bricks, set in lime mortar. 


When these are built, fill up between with a further layer of 
conerete, 18 inches thick. 
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Division walls of ovens above footings, 18 inches thick, built of 
best fire-clay bricks, set in fine, well-tempered fire-clay. 

Floor of ovens paved two courses on edge with fire-bricks set in 
fire-clay. . 

Arched roof of ovens, 14 inches thick, formed of three rings of 
fire-bricks moulded to the proper radius set in fire-clay. 


pe 














== 














EUuUCKSTAVE. 

















be bs 


Fro. 6. 


Fro. 9. 


Two flue-holes in crown of arch, 12 inches square, communicating 
with main flue on stack. Damper tiles to be provided for these, 27 
inches long, 16 inches wide, 8 inches thick. 
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End or buttress walls of —_ ea ayia he eee 


built in with the fire-brick work of stack, and faced with fire-hrick 
laid in good lime mortar. 
‘The whole of top of stack baunched up five courses above the top 


pe meee Aone to make the total height of 10 ft. Sin. es 
line, of good common. bricks at with fire-bricks, laid 
lose joints, in good lime mortar. Finizh with cornice or a 


Double main flue on the stack, built of fire-bricks, set in fire-clay, 
and continued to the opening provided in the Dimensions 
of each flue, not less than 30 inches , 15, inches wide, inside 
moasure, Outside walls and division wall, 9 inches thick, covered 
with fire-clay tiles 2 ft. 4in. wide, 4 inches thick. 

Backstaves of wrouglit iron, either rolled girder (Fig. 7) or mail- 
iron (Fig. 8), or, what is still better, formed of two flat-iron bara 6 
inches wide, an Fas Gas baa oa a Noa os 


between (th 
thee pa or wilh £2 





top eater tc i the end af tie per is 
attached ; and from this again a piece of finch ers n 
pee ‘long, BGs Froieate } having a brasa swivel cock at ita end, A 

of an inch diameter is screwed thereto, and terminates in a 4+ 
brass rose jet, through which water is discharged for slaking the coke 
aa it is drawn from the retorts (Fig. 9). 


Tie rods of ee wr, or 2Q-inch round iron; screwed 
G inches at each end, farnished with strong hexagon nuts and 
washers. 

RETORTS. 


Materials of which Fetorts are made, 
‘The materials of peek retorts for the distillation or carbonization 
of coal are made are fire-clay and iron exclusively. 
In the early days of Loe lighting, and for many years after, cast- 
iron retorta ath wero used. 
oe a of the ee retorts not being capable of standing a heat 
the distillation of coal in the most economical 
a a ie liability to bi sa oxidation, and even fusion, in tho 
furnace, operated to cause the adoption of ef in the manufacture of 
retorts. 
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Single clay retorts are burnt. better and niformly when the 
in the k "ho ask ag cai jadi ting 
hea 


Different Forms of Retorts. 
- Retaris aro made of threo differont shapes in cross soction—viz, 
‘round, and D-shaped. Formerly, rectangular uare, 
‘ a wn retapedl relocia ware taada bab these axe andy 
‘round, by reason of its isthe and moat durable ; 
a poe. io fhe oral D as a carbonizer. 


t 


Dis the shape most commonly in uso, and is considered by 
a ay ps mugs oe equal to the oval as regards its power of 








Fro. 10. 


__ After a Iongtheried experience in the use of both ronnd, oval, and 
the er the oval, ag being the most efficient 


retort, writer prefers 
8 ‘economical, producing during ite lifetime the greatest quantity of 
at Dimensions of Clay Retorts. 

x are usually made 23 to 8 inches thick; the flange to 
ie mouthpiceo is poled tong 4 inchos thick and 8 feahoe 
|, the neck tapering down to tho thickness of the body. 

see ing aro nnoful and convenient sixes of clay rotorta :— 


in, \- 
Isin. ,, } Inside measure, and 9 fi. 4 in. long outside, 





ine yy 
‘of a clay retort of the above sizes is from 14 to 16 owt. 
r 
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For very small worke the following sizes are more suitable -— 
Round . . 14 in. diam. 

Oval, . 18x 12in. ,, | tonite mena ana 8 foot long outside. 
D.shaped, 16 x 14in, ,, 
“Through” Betorts, 
* Through " or double clay retorts, with n mouthpiece at each end, 
aro mado 18 to 20 feet ie tale Jointed togethor in thoo or four 
econ. 
Biqthe advaniages gained in using thia Kind of retort are-i - 
‘The accumulal of carbon is less, owing to the absence of backs. 
ee current of air ean ys drawn met their ih every time 
ey are charged tonds to looson any carbon deposit that takes place, 
Mere heating surface for pecans is obtained without additional 
9, and that in the hottest part of the oven. ‘They are also drawn 
with groator facility. 

As they require to be drawn and od ut both mouthpieces simul- 
taneously, they cannot conveniently be worked in establishments 
where the stokers are fewer than six in number. Tho scoop is gene- 
rally usod in charging these retorts. (See Fig. 21.) 


Hints om the Setting of Retorts, 


damp clay ‘A liable to crack the jointa of tho brickwork, and so hasten 
sere corieg Ought Lae slow id 6 gil at lasal Shs 
ie setting ought to be allowed to stand at least in 
order that it may be gradually and thoroughly driod and Thardeod 
BEE cea for a sotting of throo large aized clay rotorts, 8 ft, 6 in. 
jong i— 
‘Width of oven, 5 ft. 2in.; height, 6 ft. 8 in.; depth, 8 i. 7 in, 
Width of furnace at grate bars, 9 in. 
Width of furnace at springing of arch, 16 in, 
na Gee tocol i entenasly 
+ from floor-level to underneath tho flanges of the 
bottom retorts, 2 ft, 8 ii r = = 
aoe of grate bars, two; 80 in. long each, made of 2 in. square 
‘iron. 








GAS ENGINEERS AND MANAGERS. a 





Dimensions for a setting of five large sized clay retorts, 9 ft. 4 in. 


Width of oven, 8 ft.; height, 7 ft. 6 in; depth, 9 ft. 6 in, 
‘Width of furnace at grate bars, 10 
Width of furnace at springing of arch underneath the middle 





Length of furnace, 80 in. 
Height from floor-line to underneath the flanges of the bottom 
retorts, 2 ft. 8 in. 
Number of grate bars, two ; 80 in. long each, made of 2 in. square 
bar-iron. 
Dimensions for a setting of seven large sized clay retorts, 9 ft. 4 in. 


Width of oven, 8 ft. 6 in. ; height, 8 ft.; depth, 9 ft. 6 in. 

Width of furnace at grate bars, 12 in. 

Width of furnace at springing of arch, 20 in. 

Length of farnace, 86 in. 

Height from floor-line to underneath flanges of two bottom retorts 
eigh 


in. : 
Number of grate bars, three; 86in. long each, made of 2in. 
square bar-iron. 

To prevent radiation, the front wall of the oven should be a brick 
anda half, or 14 inches thick. The division walls between the ovens, 
two bricks, or 18 inches thick. The back wall when the retorts are 
not ‘‘ throughs,” a brick and a half, or 14 inches thick. 

Quantity of Brickwork in Retort Settings. 

The retorts in a setting should be firmly supported by transverse 
walls, so that they may satisfactorily bear the wear and tear of work- 
ing during the time they are expected to last. It is an error to suppose 
that the brickwork causes a diminution in the heat. Take the case of 
two benches of retorts sot: the one with as much brickwork as is 
required for proper support without obstructing the draught, or un- 
necessarily covering the retort surfaces ; and the other having the least 
possible quantity of brickwork, supporting (say, for example) the 
Ntorts only at their extremities.” In gotting those benches in ction 
for the first time, there can be no doubt the latter would be the first to 
attain the desired temperature ; but although the former would require 
a little longer time, and the expenditure of more fuel at first, the 
superior regularity of its action over the other in distilling the gas 
fiom coal will scarcely be questioned. 

No doubt the thinner the retorts themselves, compatible with 
strength, the better, so that the heat may the more readily pass to 
their interior. But the circumstances attending the retort as the 

ra 
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vessel containing the material for distillation are not to be confounded 
with those ap) i tothe adjacent brickwork. This, of course, 
need not be more than is reasonable ; but it is better to err on the side 
a than oe Sas thiskness/ioscotiag 
y retorts are best 22 to 8 inches in thickness, ling ag 

are made by machine or by hand; and the chief point to be ere 
in setting them, is to let the heat have free scope for 

hout the oven, With this object in mind, there should be no 
mistaken contraction of the nostrils leading ont of the furnace, It is 
here where the evil in some settings exists, obstructing the of 
the heat as it is generated, producing cutting draughts, and hastening 
the destruction of the furnace bug. 

Clay rétorts, 9 ft. 4 in. long, are adequately supported by four trans- 
verse supports, in addition to the back ledge and the front ond 
only one of these four need be 9 inches thick. With » settii this 
description, having ample left for the exit of the heat tho 
furnace into the oven, and through the flues, the best results, both ag 
regards heating and economy of fuel, are obtained. 

* Guiting" Betorts, 
On putting a bench or oven into action, the heat should be applied 
itly at first, the damper being gradually Miss a little more each 

y. until the proper temperature is attain 

‘When the retorts have reached a dull red heat, a light charge of 
coal thrown into thom will assist the development of the required 
temperature, as well as tend to preserve them in good condition. 

pecan attending to these points, the cracking of clay retorts 
on firet * gaiting” may be ontirely avoided, 

Furnace Ath Pan, 

Aah pan of wrought plato-fron, 5:16tha incb, or cast-iron, 7-10ths 
inch thick. For a getting of seven large rotorts, the length over all 
is 6 feet, or 4 feet not including the mouth part ; 12 inches wide, 

10 inches deep, outside. (Fig. 11.) 


Fro, 11, 

The pan should always be kept charged with water raised to 
boiling point by the glowing coke, The water gives off steam 1m eon- 
siderable ‘yolume ; and this, rising underneath and between the furnace 
bars, contributes to the durability of these by keeping them in a 
‘of comparative coolness, In its passage through the hot coke, 


al 
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steam is decomposed into its constituent gases, the hydrogen adding 

to the furnace fuel, and the oxygen promoting combustion. A tidy 

fire about, with the asli-pans charg ed with water, and reflecting the 

bright fire between the bars, is one of the indications of good stoki 
Duration of Clay Retorts. 

The duration of clay retorts, of course, greatly depends on the 
setting. When the lower retorts in an oven are properly and con- 
tinuously protected by seating tiles or brick arches from the direct 
action of the furnace, the setting will last from three to four years ; 
otherwise—and this is nearer their average life—they will be burnt 
out in 16 to 18 months. 

In moderate sized and in large works, each single retort should be 
of sufficient capacity to hold a charge of from 24 to 8 cwt. of coal. 
And if Newcastle, or other caking of fair quality, is used, with 
five or six hours’ charges, nes ield of gas per mouthpiece should be 
at the rate of 5500 to 6500 oubie feet per diem of 24 hours. 

Now, 18 months’ continuous production, at the average rate of, 
say, 5500 cubic feet per mouthpiece per day of 24 hours, is equal to 
8 total production of about 8,000,000 cubic feet of gas. 

For clay retorts the heat generally ranges from 2010° Fabr. (orange) 
a little upwards. 

Usual Number of Retorts in a Bed. 

In average sized works, settings of five, six, seven, and eight 
retorts are usually adopted. In some of the large metropolitan and 
provincial works, as many as ten are placed together in one bed, with 
an elevated travelling stage in front, from which the higher retorts 
are charged and drawn. 


Flues and Draught. 


For & double stack, containing ten or twelve ovens or benches on 
each side, the main flue should also be double, and the internal 
dimensions of each division not less than 80 inches in depth by 15 
inches in width. For even lesser number of ovens, the size of the 
flue should not vary greatly from the above. 

An insufficient draught, whilst it invariably results in diminished 
heats, causes a waste of fuel, from the consequent incomplete combus- 
tion in the furnace, and the usual hard firing that accompanies it. 
The flame which is occasionally seen at the top of a retort-house 
chimney is significant of this defect. ‘The flame is produced by the 
unconsumed carbonic oxide uniting with its due proportion of oxygen 
on coming in contact with the atmosphere, and by combustion being 
converted into carbonic acid. When the proper quantity of air is 
supplied to the furnace, the carbonic oxide produced is there converted 
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into carbonic acid, and the heat thus generated is utilized for the 
distillation of the coal contained in the retort. 

An excessive draught through the ovens is to be avoided, a8 well 
as an obstructed one. If too much air is drawn in between the 
grate bars, its effect is to reduce the heat, as well as to beri the con- 
sumption of an oxcess of fuol. Henco the inn} ‘of being ablo 
to control the draught by means of adamper at the entrance of 
the cross flue into the main flue on the bench, 

be to the experiments of Dalong, 

hydrogen, burning to water, yields 62,635 units of heat. 

th, of carbon, burning to carbonic acid, yields 12,906 ditto. 

Ib. of carbon, burning to carbonic oxide, yields 2496 ditto. 
of carbonic oxide, Thuming to earbonie acid, yi jields 4478, Kein 

Nor—The English standard unit of heat is the quanti Reap f= 
a, to raise the temperature of a pound avoirdupois of water 1° 
he French calorie is the quantity of heat required to raise 
1 kilo. Mok Tbs. gacbalt ed of water 1° cent 

As a rule, wh ith coke, cleaning off the fire bars onoe in 
12 hours is ‘uflelent, 00 frequent cleaning entails a waste of coke, 
besides reducing the heat of the oven. 

Tnatead of the tall chimney-stalk at the end of the Se 
has become the custom to erect chimneys or shafts of less altitude 
immediately over the bench, or pacasen the benches, rising a faw 
foet above the roof, and serving for four or more double ovens on each 
side. These are found to ince  suflicient draught, they are more 
uniform and in their action, and their cost is 
But as they deliver the products of combustion into th at 
low level, their use should be restricted to neighbourhoods ¥ the 
nuisance is unobjectionable. 

When the room can be spared, it is best to erect the chimney between, 
and apart from, the eet banelion 4 0 that, when the latter need to be 
taken down and rebuilt, the chimney, being a more permanent: structure, 
remains undisturbed. 

In some works each pe is peel er with a small shaft for its own 
use. ‘This is ecareely » though Mr, Valon has found the 
arrangement useful in ihe facility facility it affords for controlling the a 
isn generator furnaces are used. 

many American gas-works the main flue and 
fet with altogether ; the opening in the crown of = Dench b wine 
and sufficient, it is said, to afford the requisite dra 
assuming the draught to be ample for Haare perfect heating ~~ 
carbonization (which may be doubted), the objections to a 
hot fumes to escape into tho retort-house underneath the 
sufliciently obvious to cause the practice to be condemned. 








= 


GAS ENGINEERS AND MANAGERS. n 





Roxx for size of retort-house chimneys under 70 feet in height : 
1} square inches of area for each lineal foot of retort, or, say, 15 inchos 
per mouthpiece. 

Exanrtz.—Required the internal sectional area of a chimney shaft 
serving twelve double benches of seven retorts, or fourteen mouth- 
Pieces, each (six benches on each side of chimney); retorts 20 feet 
through, total, 168 mouthpieces. Then 

168% rales = 17-6 square fect area. 


Cost of Ovens and Settings. 

, The cost of a double retort-stack, with benches or ovens to contain 
settings of five, six, or seven clay retorts (whether single or double), 
including hydraulic main, stand-pipes, and all other ironwork, retorts, 
brickwork, ‘and labour, amounts (at present prices) to from £20 to 
£26 per mouthpiece. 

The cost of renewing a bench of five, six, or seven clay retorts is 
£7 10s. to £9 per mouthpiece; a bench of three clay retorts, about 
86 10s. per mouthpiece. 

Fire-brick Retorts. é 

Retorts made of fire-bricks and tiles, rebated or grooved together 
and jointed with fire-clay, are in use; but their general economy ag 
regards the percentage of fuel required for heating, is not considered 
equal to that of the ordinary clay retorts. In the matter of durability, 
however, brick retorts possess a clear advantage, their life being three 
to four times that of the other; and though their first cost is more, 
this is compensated for by the saving in wear and tear. Fig. 12 isa 


f 


AB 
Fro. 18, 


section of a brick retort. A is the bottom tile, 18 inches long by 8} 
inehes thick, and B, one of the bricks, 9 inches by 84 inches. 

Large retorts, 40 to 50 inches wide, are objectionable for many 
reasons : A large area is exposed to the cold air every time the charge 
is drawn, and the time occupied is necessarily considerable. Again 
there is 8 tendency to allow carbon to accumulate in such retort 
because in the ample space the inconvenience of the presence of 
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thick of carbon is not felt by the men in drawing ond charging. 
if igh boas ot temperatare, however, is kept, up under these eirenm- 

stances, it must be at an excessive expenditure of fuel Se labour, 
‘The greater depth of the coal, and the constant inequality of carboni- 
zotion between the inner ‘ond outer portions of the charge, is also a 
sorious drawback to their use. 


Cast-Iron Hetorts, 


ee retorts are now only employed in very small works, where 
gas making is intermittent; here they are useful, as they bear 
jo down frequently without suffering damage. As carbonizers 
they are not economical, becanse the heat which they will stand is 
zat high enongh to produce the best results in the yea of gas from 
coal. They ore usunlly made 1§ inch thick, with an ordinary 

i to which the mouthpiece is attached. 

soe round, 16 inches diameter, and D-shaped, 15 x 18 inches, are 
the handiest, and 7 ft. 6 in. is # convenient length. Their 
is 16 to 18 cwt. Fraser's ribbed retort (Fig. 18) is 
an improvement on the ordinary form. 
iron retorts a apace of about 8 inches should te 
in the rear, to allow for the expansion of the metal, 
and prevent their being forced out beyond the front 
try wall, with the possible breakage of the sscension 

He 08. 

Fire-clay ang invariably used to protoct iron rotorts from the 
direct action of the furnace heat. 

Oxidation proceeds rapidly on the outer surface of iron retorts, and 
the scale should be frequently removed, otherwise the propor tem} 
ture will not be maintained, Wor facility in doing this, sight holes 
should be left in convenient positions in te front wall of the bench. 

Tron retorts should always be scurfad before being let down, other. 
wiso the unequal contraction of the inerusted earbon and the metal 
of tho retort in cooling might cause fracture in the latter. 

The duration of an iron retort is equal to the production of about 
700,000 to 800,000 cubic feet of gas, 

Tho beat heat for iron retorts is that ranging from 1660° Fahr, 
(ch red) to 1880° Fabr, (bright cherry red). Any temperature 
beyond this is apt to barn or soften, and s0 cause distortion of the 
retort, 





Combined Settings of Clay and Tron, 


In some works, combined settings of clay and iron rotorte have pers 
used, the Intier boing hented by the surplus heat from the 
‘The benefits arising from their adoption are questionable. 








ke 
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THE SLAKING OR QUENCHING OF HOT COKE. 


In the slaking or quenching of hot coke, water is a necessity. It 
is true that if the coke is drawn from the retorts into iron barrows, 
and a close cover placed over it, the confined gases, in the absence 
of atmospheric oxygen, will gradually arrest combustion in the mass ; 
and this method OF dealing with the coke is sometimes adopted with 
‘8 view to abating the nuisance of the escape of steam charged with 
sulphurous vapours from the retort-house, and to preserve the coke 
for sale in a dry and bright condition. Where the production of coke 
is great, however, as in the case of large works, this is an incon- 
venient, if not impossible, method of dealing with the material. 

The quantity of water absorbed by the coke when it is slaked in 
the ordinary way is comparatively small, not exceeding, on the 
average, 15 per cent. of the weight of coke in the first instance ; and 
the bulk of this evaporates when the coke is deposited outside the 
retort-houge in the open air—about 8 per cent. of moisture being 
permanently retained. 


FUEL FOR CARBONIZING. 
Coke, 


In moderate sized works, skilfully conducted, about 8-44 cwt. of coke, 
or 25 per cent. of the production (say, 18} ewt.) of coky per ton from 
Newcastle and other high-class bituminous coals, is used as fuel tc 
carbonize one ton of coal. 

In large works, under the most favourable conditions, and with the 
ablest management, the consumption of coke for heating the ovens 
may be reduced us low as 18 to 20 per cent. of the production. 

small works, one-third the production of coke is nearer the aver- 
age consumption. 

For the heating of brick retorts, owing to their greater thickness, 10 
to 16 per cent. more fuel is used than is required for clay retorts. 

Radiation from the bench is reduced, and fuel economized to an 
extent greater than might be supposed, by temporarily bricking 
up the furnace doors and the mouths of all retorts in beds not in use 
in proximity to others in action. 

Tar as Fuel. 


Where tar is unmarketable, or but of low value, and there is arosdy 
sale for coke, the former should be employed in heating the rotort 
ovens. 

Its application is exceedingly simple. When applied to an ordinary 
farnace, the ash pan is first filled up with breeze ; the door is then 
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removed and the door space bricked up, leaving two 
Ce Bee eres inches. The tar is supplied 
le being for the admission of air, 
ar sates siiced wna yopcrods”Ayhioy of 2.inch 
poe slab, or other convenient channel, ix 
rata the top hole, and down this the tar is 
code whepeet ‘16the of an inch thick. 
taken dirsot from the Poa main, in 
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pipe brought ae othe oP ine ple eet 
to the trough through a Boeaispeibaerrpae dimensions, (See Fig. 14 

As the hydraulic main will not supply all the tar necessary, 
should also be brought from a tank or cistern erocted in 
venient place outside the retort-house. If this tank is placed 


i : 
beast 

















the retort-houso, tho dust arising from the coal mixes with the ter and 
hinders its flow. Into this tank a supply of tar should be pumped 
from the tar well us required. 

‘The great objection to the use of tar as fuel, as above applied, 
the intense heat which is generated at the point of coml de La 
ree the arch or tiles underneath the middle retort, breaking the 


H 


ere re rotort, in the ordinary setting of fives and sevens, is the ono 
usually first burnt out, it ia advisable to restrict the use of tar to those 
bonches that have been at work for a length of time, and in which the 
middle retort is either much burntor already destroyed. 
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To obviate the above-mentioned drawbacks, Mr. George Anderson 
has invented a farnace specially adapted for the consumption of tar as 
fuel, which admirably answers the purpose intended. 

About 50 gallons of tar used as fuel will carbonize 24 tons of bitu- 
minous coal, ora mixture of bituminous coal and cannel, in 24 hours. 

‘At this rate about 6 gallons of tar are equal to a sack (8 bushels) of 
coke. 
‘Numerons other expedients for fring by means of tar have been put 
forward, but the above has the merit of efficiency with cheapness and 
extreme simplicity. In the event of a deficiency in the supply of tar, 
this farnace is readily reconverted for coke firing. 


GENERATOR FURNACES AND REGENERATION. 


The use of gaseous fuel for heating retorts may be said to have 
emerged from the experimental stage. On the Continent more has 
been done in this direction than in this country, stimulated, perhaps, 
by the comparatively higher value of fuel there. Mr. Webber, Mr. 
G. E. Stevenson, Mr. Valon, Mr. Foulis, and others have done much 
to spread a Imowledge of the value of these furnaces amonget the gas 
engineers of this country. 

From a scientifi point of view, generator furnaces have everything 
to recommend them. The saving in fuel by their adoption is variously 
estimated at from 10 to 80 per cent. on the best results obtained by 
direct coke firing. But they offer other marked advantages. “ Clinker- 
ing” is avoided, and consequently wear and tear of settings is reduced ; 
the heats are higher and steadier, and, being more easily regulated, 
they save manual labour; the charges in the retorts are carbonized 
more rapidly, and thus the production of gas per mouthpiece is 
inereased, ad retort-house space economized, 

In the genorator furnace, the solid fuel is converted into carbonic 
oxide gas, and if the regenerative system is not super-added, the gas 
produced is mixed with the entering air whilst the latter is at the 
ordinary, or at but a slightly higher temperature, unassisted by the 
waste heat from the flue. In some instances where the air is heated, 
the heat is derived from the active heat within the furnace, and so to 
this extent (as compared with the regenerative method) detracts from 
the temperature therein. 

In the regenerative system invented by Siemens, the heat, after it 
has done its work in the oven, and which, under ordinary ciroum- 
stances, is allowed to escape up the chimney, is utilized in heating the 
air required for combustion. - 

There is quite a varioty of generators in actual use, and 
vary in the details of their construction, and in their position « 
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within the arch of the retort bench, or outside of it, the principle of 
Cate dallewtoe arte, lek peeraioes 8 vai 
following axe generators :—Siomons’ ; 

latter well known from the deteripon given of them an =z 
Stevenson, who introduced them into this crt ; 
Ocehelhiuser's; Schilling’s ; Diotroich's, in use in some 

H Klénne's, the “Didier,” the “Munich,” Valon’ = 
¢ last-named being in successful operation at the South 
eerie and other gas-works. 


Mr. Webber gives the following coneise description of generator far- 
nacos (* King’s Treatise," Vol. TIL, p. 879 ot sg.) :— 


“ There is much difference in the details of generator furnaces ag ak 
Ppresont constructed by various engineers ; but their main features are 
always alike, and are remarkably simple. The usnal form of the gene- 
rator itself is that of a kiln, generally sunk nnderground or beneath 
tho lovel of the charging floor of tho retort-house; the eapacity of the 
kiln, of courso, varying with the amount of work it is intended to 

; but it is usually about onc-and-a-half diameters in h 

e form of cross-tection of the generator may be either 
or round, the former being easier of construction, although, 
to Grahn, the latter givos better resulta. ‘The Sean a a 
a hole in the top, covered with an air-tight cap. The 
taken off by an opening near the top. i lower part of thas i ena 





in which the initial combustion commences, is subject ta the 
bert especially from the formation of clinker, The air is 
ither by a grate at the bottam of the generator, as in an ordinary 
fornace, or by ppeniaies in the brickwork, which may be either at the 
sides, or in the bottom—which in that cage ie tapered down to the af 
of the opening—or by a combination of the two, as designed by Li 
who puts a fire grate underneath the opening in the bottom of 
erator, . . . . » Thegenerator should be lined with at least 
inches of the best, fire-bricks, between which and the ber 
walls of common brickwork, about 18 inches thick, a space of 
6 inches is left to be filled with a comparatively non-conducting 
material, such ns asbestos, or even powdered fire-bricks, in order 10 
diminish the loss of heat by radiation, 

“ The gas channel, by which the products of combustion leave thé 
generator, varies according to circumstances, from the short connecting 
chamber of Liegol or Livesoy, whoso generators are virt one with 
the retort settings, to a pipe of considerable length ; but former, 
or some similar plan, is obviously preferable when it is convenient to 
adopt it, In all eases the passage, when of any length, must be pro- 
vided with a damper. 


a 4 
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Tn most eases a generator is about 8 feot to 8 foot 6 inches square, 
is sufficient for heating two large settings of 4 erase 
half this area will suffice, The body of incandescent coke is 
8 feot , although it might be reduced to half that 
Vitiating tho gas produced. Still it is best to keep a con- 
margin, in order lo avoid risk of interruption in working, 
might othorwise be causod by irregularity in eee ee gene- 
which oporation would, with the sixes of apparatus above speci- 
mocessary at four or five hours’ intervals. 
* The generator may be situated anywhere in the neighbourhood of 
bench. The furnace gases are admitted to interior of 
stack, guarded a2 much as possible from logy of thoir nequi 
heat while in transit, and there mingle with the proper quantity of 
een baled air; the mixture being attended with instant com- 


bo montionod, incidentally, as a matter of experience, that 
Sls cles of furnace is used, retorts constructed of fire bricks 
and tiles do not anawor as woll ax the ordinary moulded retort, as thoy 
are more liable to become deformed by the intense heat acting upon 
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advantages of the so-called regonorative arrangements ay 
roars Pertenls mlayeantctcieh Vilna ees 
air, which is ily accomplished, but largely to the 

that the heat of the waste gases, as the tahier ayiowe 

the passages constructed alongside the furnace, is at a potential higher 
than that to which the brickwork in the base of the setting, and in the 
dides of the generator in the absence of the waste.gas fluos, could 
rey oad The effect of this is to ingulate, av it were, the heat 

the pes msoS outward radiation and conduction. 

Heat, like water and esti, tends to ostablish an equilibrium ; 
and the lowor the temperature of u body in contact with another at a 
be temperature, the greater the abstraction of heat from tho latter 

former. 


@ inside of the oven. Heat cannot travel from a lower to a higher 
erent amore than water under normal conditions can travel up- 
; ant Peharatire ft is not possible for the lower temporature to 
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Sense ane pablo oe hn be is obvious 
heat of the ovens would be egnscrved, a higher an: 4 Set tempers 
tare maintained, Ree noemiorsy gd Saal week result. 





SOURFING RETORTS. 


In the distillation of coal a deposit of carbon takos place within the 
retorts, which, if allowed to go on accumulating, oventually seriously 
contracts their internal area, and causes a diminution in the heats, 

‘This deposit is due princi to the ure produced by the 
resistance affered to the passage of the gas urtee wit oe 
ratus. 

Tes removal by seurfing with chisel bars in the is 
always more or loss attended with damage to the retorts ; 

0 as they require to stand off for 6 or 1 bone fe Jocean the elgg 
ty the w ion of air, before applying the bar. 

Different methods of scurfing have been tried with 
the best probably being that by which a current au 
made to im; upon the carbonaceous deposit. The pire 
is the invention of Mr, G. W. Edge, of the poets (0.8.4. a 
Works. he process is thas deseribed by Bir. E- Goddard 

“The apparatus consista of a stoam- ‘pipe pa with the steam- 
boiler, and passing along the top of the retort benches, to which i 
connected a 1-inch pipe, extending out to the face of the retort mouth- 
piece; to this is connected a }inch pipe, be a oo ae 
nd union joint to connect and disconnect the pipe 
steam-pipe terminates at the end of a pipe Sinches in diameter, eo 
about 5 feet long, reating on the bottom of the retort, into whieh 
the steam rushes through a nozzle pe 8. pee of an inch outlet, af 
the same time drawing with it a current of atmospheric air. A retort-lid 
is ent onto fitclaeely round the Sine pipe, The lids Ioed on tight, 
and the plog removed from the top of the ascension-pipe, the 
retort acaoe at a good working heat, and the apparatus is ready to 


ie thas oeurehioul bevel wb Zawarst feo 26 to 40 Ibs. to the 
agnare inch, ‘The rush of stearn carries with it a current of atmospheric 
air, tho cast-iron pipe becomes heated, and tho steam and air rushing 
through it beoome superheated, and thns we have a compound blow- 
pipe of immense power, the current of which strikes with great energy 
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on the thick portion of the carbon at the rear of the retort, but with 
iiminished force as the returning current partially charged with the 
products of combustion approaches the front end of the retort, where 
the carbon is thin, in order to pass out through the ascension-pipe. 
If the retorts are thickly coated with carbon (say, several inches theek), 
on the first application of the apparatus, it will require several hours to 
clean them out ; but when the retort is once decarbonized, one hour's 
application every thirty days will be found amply sufficient to keep 
the retort clear of extraneous carbon.” 
After all, the best plan of obviating the nuisance is to prevent the 
deposit as much as possible, by minimizing the dip, by employing an 
exhauster to reduce the back pressure ; and in very small works where 
this is not available, by cleaning the surface of the retorts with a 
rounded steel scraper every time they are drawn. 


TABLE OF COLOURS 







White heat... 
Bright white heat. 
Dassling white. 





The effect of an excessively low heat in the retorts is to diminish 
the gaseous products, the chief results of ‘the distillation being the 
production of tar. 


TABLE, 

By Miller, exhibiting the amount and specific gravity of the gas 
obtained from two bushels of coal daring each of five Hours’ heating 
in an ordinary retort ; showing the importance of restricting the time 
during which the coal is subjected to the action of heat in the manu- 
facture of gas, The rich hydrocarbons diminished, and carbonic oxide 
and hydrogen increased in quantity as the experiment progressed. 


Inthe first hour . 

In the second hour 

In the 

In the 

In the fifth hour . : 
With cannel the carbonization takes place in considerably leas 

time than with ordinary coal. 
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TABLE 
Exhibiting the Qualities of Gas at different Periods of Distillation. 
(Dr. Henry.) 
From Half a Tom of Wigan Cannel. 
| 
100 Moatures 100 Measures, Measures 
of Tenpure Gas Parle Gas aa) 
contain ‘consist of Purified Gas 
‘Time from a fe 
Compilation | sanyo | Qt 
iphu-| Com: | | aise 
relied {pounds of] Olefant | OME | 9 |Conmumelo, 
ape: ret Gas, |G F Nitrogen! Oxygen. Acid. 
drogen, | 
4 an hour, 1 | oy | 1 | o | 9 | 190] 98 
1 hour, 8 8a 18 TH cy 210 11a 
8 hours, a | 4% | 1 | w | 5 | a0 | 08 
i % | 4 | is | m@ | | ime | 
: a a | 9 | 7% 16 170 83 
5 0 4 2% 8 7 16 160 B 
wo a 6 4 20 120 ot 
ras : a 4 | 7% | 9% | 86 
From Half « Ton of Common Wigan Gas Coal, 
1 hoor. 3 | 8 | 0 | 4 1 
3 hours. a | 2 9 | o 168 | 98 
pe 3 | 2 8 | o | i) ia | 7 
Ton 1 8 6 | 8 | i6 , 190 | w@ 
2) 1 | % | 2 | @ | 9 | na | @ 
Nin 1 1 . 85 16 F 90 43 























RATE OF PRODUCTION OF GAS 
From 2 Cwr. or Wioan Coat 1s an Experprentan Retort. 


Cubic Fest, 
375 
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THE DINSMORE SYSTEM OF GAS MAKING, 


‘The Dinsmore system (so called after its invontor) of enriching gas 
by the conversion of a portion of the hydrocarbons present in the tar 
into it gas of a high peinaag, power, has been ndopted 
at under the supervision of Mr. Isanc Carr, who has intro- 
duced yarious improvements in the method ofits application, by which 
results of an important character have been obtaincd. ‘The chief 
obstacle to the success of all previous attempts in a similar direction 
was the ing of the asconsion-pipes and hydraulic and foul mains 
with pitch. difficulty has now apparently boon overcome. 
With one-third of the carbonizing plant at work on the now system, 
abont 10,000 cubic foet of gas per ton, of an illuminating powor equal 
to 19 standard candies are obtained from an inferior class of coal. 


RETORT MOUTHPIECES. 


The following aro tho details of u mouthpicco for an oval rotort 
21 in. by 16 in., and will serve as a model for any other size and shape, 
allowance being made for varying dimensions. (See Figs. 15 to 18.) 

Depth from front to buck, over all, 15 in. 

‘Thickness of metal in front portion, g in. 

Ditto in lip, L in., and planed level. 
Ditto in flange, 1 in, 
Width of flange in front, 3g in. 
Ditto at back, 4 in. 
Namber of bolt holes, eight; diameter, 1 in. 
Ear-box on each side, with slot 2 in. by 3 in. 
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Socket, to receive end of ascension-pipe, 5 in. in height, and 6} in. 
diameter inside ; centre 5 in. from front. 

Bolts, for scouring mouthpiece to retort, eight ; diameter, 
screwed and nutted at both ends, 

Lugs of wroughtiron, 14 in, long, 2 in, broad, and in. thick ; 
one with jaws and pin for hinging cross-bar, the other cranked 
and notched ag in Fig. 18. Slit at opposite end, 2 in. long, 

in. wide; wedged to ear-box. 

Croas-bar of wrought-iron, 26 in. long, 2 in. broad at each end, 
and 4 in, thick, Middle part 24 in, broad, swolled out to 2 in, 
thick, with 1 in. screwed frole through contro, 

Screw, 10 in. long, with square thread 7 in, of its length. 

Cross handle, 14 in, long, } in. round-iron. 

Lid, } in. thick, plate-iron, dished, with Ing on each side. 

Various devices for dispensing with the screw and its slow action 

have been Introduced. Amongst these Box's retort-lid fastener, made 
by Geo, Waller and Co., Storer and Pugh's lever handle, and King’s 
patent fastener, mado by West's Gas Improvement Company, may 
be specially named. 








CEMENTS FOR JOINTING RETORT MOUTHPIECES. 


For clay retorts— 
‘Three-fourths by weight of fire-clay. 
One-fourth by weight of iron borings. 
When ready to connect, mix with ammoniacal water, Use no sulphur, 


20 Ibs. gypsum (salphate of lime) made into a pulp with water. 
10 Ibs. iron borings saturated with a strong solution of sal ammoniac. 
Mix well together till of a consistency fit for use, 

In fixing the mouthpieces to clay retorts, the flange or face of the 
retort should be notched all over with » sharp-pointed hammer, or a 
slight channel cut all round (this is best done by the rotort maker in 
course of manufacture), for the cement to bed into when the bolts are 
screwed up. 


CEMENTS FOR JOINING THE ENDS OF CLAY RETORTS, 
10 Lbs. gypsum made into a pulp with water. 
20 Ibs, iron borings saturated with a strong solution of sal ammoniae. 


Mix well together till of a consistency fit for use. 
Some engineers use firo-clay alone, mixed with water to the con- 


sistency of mortar. 
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For iron retort mouthpieces— 
‘2\bs. fine clean iron borings. 
1 oz. sal ammoniac. 
- 1 02. flowers of sulphur. 


Mix together and keep dry. When required for use, add water to 
bring the mixture to a proper consistency. 


CEMENTS OR LUTING FOR RETORT-LIDs. 


Ordinary lime, or spent lime from the purifiers mixed with fire-clay 
or common clay, and worked up into mortar. 
‘The following makes a tough persistent luting :— 
1 part lime. 
2 parts moulding sand. 
Ground up together, with water, in a mortar mill. 


SELF-SEALING RETORT-LIDS. 


‘The self-sealing retort-lid invented by Mr. Morton, with Holman's 
eccentric fastener, is extensively used. ‘The lid is not removed from 
the mouthpiece in charging the retort, but swivels round with the 
hinged cross-bar, to which it is secured. It is made in any form to 
suit the shape of the retort, with upturned semicircular edge, faced 
true. ‘This, pressing against the flat edge of the mouthpiece, which is 
also faced, makes a gas-tight joint without the intervention of any 
kind of luting. 

Other self-sealing retort-lids are Tassie’s, made with a steel ring let 
into a groove in the face of the mouthpiece; Parlby's and Grice's, 
having a projection on the edge of the lid fitting into a recess on the 
face of the mouthpiece; Somerville’s, which consists in the contact 
of the outside of the rim of the lid with the inner conical lip of the 
mouthpiece ; and Ruscoe’s, with steel cross-bar and fastener. 


RETORT-HOUSE TOOLS. 


Shovels with riveted handles are not good in or about @ retort- 
house, ‘The heat soon causes the wood to dry in, and the rivets give 
way and become jagged, lacerating the hands of the men who use 
them. Socketed handles are much the best. 

‘A good handy-sized shovel for charging retorts of the ordinary 
size is one 16 inches long by 11 inches wide. Firing shovels (for 
coke) are best made an inch wider. Both should be well tuned up 
at the sides. 

6 
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For charging through retorts, the scoop (Fig. 21) is frequently 


eee 

‘his in section is a semicircular trough of sheet-iron, the length of 
half the through retort, and large enough to contain about 14 or 
1} ews. of con). It is inserted twice into the retort at each end. Bix 
men are required to charge # through retort with the scoop—i.e., 
three at each mouthpiece. The method of using it is us follows :— 
On its being filled with coal, one man takes hold of the handle ut the 
end, raises iy slightly, the saddle is placed underneath by a second 
man, and a third grasps tho opposite side. ‘Tho three then raiso tho 
vcoop and insert its end into the retort mouth, whereupon the 
saddle is released, und the man having hold of the hundle pushes 
the scoop with its charge right into the retort, tums its round, and 
withdraws it, leaving the eharge inside. ‘This operation is repeated a 
second time; the scoop on the first insertion being turned to the Iefe, 
und on the second to the right. 

Other retort-house tools consist of the discharging rake, Fig. 22; 
auger, Vig. 26; ash-pan rake and shovel, Figs, 28 and 24; fire 
tongs, Fig. 27; and pricker, Fig. 26, (See next page.) Price's coke 
and coal barrow, Fig. 1%, and Cockey’s charging barrow, Fig. 20, are 
useful and serviccable adjuncts to the retort-house, 





CHARGING AND DISCHARGING RETORTS BY MACHINERY. 


The dificult problem of applying machinery to the charging and 
drawing of retorts is one which has occupied the minds of 
engineers from the very introduction of gus-lighting, and its solution 
has been attempted with varying sncccas, Out of about twenty dif. 
feront contrivances that have been invented for the purpose, not more 
than four or five remain in use at the present time, and those only to 
_ extent, 

@ hydrauli¢ stoker invented by Mr. W. Foulis and the combined 
hand and machine stoker of Mr. J. West are both in nse at the Man: 
chester Corporation Gas-Works. The lattor has also boen adopted 
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at Maidstone, Portseo, Ipswich, Burnloy, Bury, and other works, 
Mr, West has also patented the application of compressed air to the 
propelling of hia machinery; and this is successfully at work at the 
Maneliester and the Sontl: Metropolitan Gas-Works. More recently 
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he hiss adopted the plan of driving by means of a wire 
the whole length pr the ieee hina? and actuated petri 
engine placed at one end. This Intter is in use at Blackburn. Mr. 
West's machines, both for charging and drawing, and the plan which 
‘he has latterly adopted of obtaining motive power, are #0 rable, 
that thelr general application in the larger gus-works is only a 
question of time. 

Mr. Warner's gd is employed at South Shields; and the 

i tl Rozs, of 





i team stoker, the invention of Mr. A. Q. . & 
. America, is in use at various works in the States and 
antry. 





Clexg attempted to perfect an arrangement by which a continuous 
supply and discharge was effected ; and though he did not succeed in 
pron an economical and satisfactory apparatus, it is greatly to be 

jred that other efforts in the some direction may be erowned with 


snocess. 

‘The latest improvements of carbonizing plant and methods are 
rovivale of the idea of inclining the retorts ut an angle, with a view to 
facilitate the tions of charging and drawing by calling in the aid 
of gravity. M. Coze, of Rheims, claims to have succeeded in over 
coming diffienltios which had previously proved insuperable, bi! 
adopting the A aan of ee from he ae a ee 
form of Q retort, combined with a peculiar design of ti ing tals fan 
for charging the coal from above. Mr. J. Tilt, of a 
alo revived Brunton’s idea of carbonizing couls in emall charges 
pushed into a sloping retort by a traversing arrangement, 


ASCENSION OR STAND-PIPES, 

‘Those may be either of cast or wrought-iron, and should be not 
loss than 6 inches internal diameter, with flange at upper end. 

Diameter of flange, 104 inches, 

Bolt-holes, 4 in number, centre to centre acrose, &} inches, 

Diameter of bolta, of an inch, 

‘The best caulking material for Ascension-pipes at their junction 
with the monthpiece socket, is ordinary ground fire-clay, or slaked 
lime, made of the consistency of putty. These, when 
into the yee between the apigot and sockot, male o perfectly tight 
and durable joint, and are easily removed when the retorts need 
renewing. On the other hand, when the joints are caulked with iron 
coment, the labour in cutting it out and the risk of splitting the socket 
aro considerable, 

Choking of Ascension: Pipes. 

Aseension-pipes occasionally become choked, to. greater or leas 

degree, with thick tar, pitch, and other carbonaceous matter, When 


: al 
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this occurs, lot-aa many as can be dd at once stand off for a shift 
ean a maria ee sins Paap eres a ree ae 
fae « bonnet or from the boy e 
. The heated air making ite roy enton the Erallael ‘aperture 
thoronghly clear them of the obstruction. 
Preventive of Choking. 
Ki the pipes cool is the best preventive of choking. This 
bo an ate A great extent by making the eet eal of the 
ovens 15 ‘thick, so preventing undue radiation from the bench, 
and having the mouthpieces of the retorts so constructed as to allow 
of the pipes standing 6 or 8 inches away from the front wall of the 
ovon. 


BRIDGE AND DIP PIPES, 


Intornal diameter of bridge and dip 
ipes, 5 inches, 


eight of bridge-pipe, 16 inches. 
Width, contre to centro, 21 inches. 
Connecting flanges, diameter 10} inches. 
Bolt-holes, four in number, centre to 
centre across, 8} inches. 
Diameter of bolis, # of an inch. (See 
Big. 28.) 


HYDRAULIC MAIN. 


Dimensions and Form. 





latter. (Figs. 29, 80, and 81.) 


The Livesey Hydraulic, 


‘This, in section, rosomblos tho frustum of a cone, but is slightly 
“Convex at the sides, and dishod nt the bottom to the extent of 2 inches 
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below the end of the dip-pipe. It ia smaller, and consequently 
lightor, than the mains generally in uae; but at the water-level the 
aren is equal to the old forms. ‘The chief object of tho modification 
in form is to prevent the accumulation of thick tar, This is accom- 
plished by allowing only a shallow depth of Nquid; and this being 
kept in motion or circulation by the issuing gaa, deposit to any great 
extent is prevented. (Fig. 82.) 

With the same object in view, Mr. Livesey has reduced the bottom 
3] in his existing old-fashioned D-s! mains, by placing 
therein a plate of No. 10 gauge sheet-iron, dished to the extent 
‘of 2 inches below the end of the dip; the space underneath 
first filled up with sand. ? 

Wrought-Tron and Steel Hydraulic Mains. 

Hydraulic mains of wrought-iron 5-16ths of an inch thick, or mild 
stool plates } inch thick sides and bottom, and 7-16the of an inch 
top, are bei generally adopted, owing to their lightnoss and 
strength, and are an improvement on those made of cast-iron, which 
are ugnally 8-4the of an inch thick. 

Position of the Hydraulic Main. 

‘The hydraulic main may be either ereeted on standards placed on 

the retort-bench ; on girders attached to the buckstayes, which are 














Fu. 20. Fro, 30, Fic. a, Fro. 32, 


lengthened s0 as to reach above the bench for that purpose ; or on cast- 
iron pillars in front, and quite detached from the brickwork. 

When placed upon the bench, it is liable to be disturbod by the 
contraction and expansion of the materials composing the latter; and 
when the bench needs rebuilding, it is an obstacle to the progress of 
the work. On the other hand, when erected on pillara in front, 
these are slightly in the way, though placed opposite the walls 
dividing the several ovens; and the main itself is mora exposed to 
the heat of the flame from the retorts in charging. 

In some instances the hydraulic main is placed against the rotort- 
house wall, being supported on brackets or cantilevers at 
thereto. This plan necessitates a strong wall to bear the weight of 
the main and ite contents, and also a long longth of pipe overhead, 


Sd il 
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Nonpaneg regs one end bya bend to the 
d at the to the dip-pipe on the main, 
to the hydroulic main, a main is sometimes laid 






neh or aven, by a branch with a valve upon it for closing when 
hia main th \d fluid products 
sdualle of the olation ofthe dials 


level. 
The Liquid Products in the Hydraulic Main, ‘The Riffect of Keeping the 
Gas in Contact with the Tar, The Hytruiic Dip 


is described to bo a tly olastic fluid 

lye panies of pill pepe h Coal gus, 

tnd ReSharper thn ied 

eee Meat frorn the coal by the agency of heat, and 

Meecha ectectice loog vik bie werasealty paecors 

Me wit 1 vn! a8 

Ai, ember of Hiptooarbon and ater spate, which condense 
‘temperatures from about . 

‘The water pe tiriny ae ie the hydraulig main is doe to the con- 

denswtion of the vapour or steam which, coming from the retorts, is 


carried up the ascension-pipes along with the pormanent gases and 
Pecinyacomartons the laiter boing deposited as tor. Tho 
oo SAEEAG donntiked toi'be lis coe ican exiwvenos hi ihe 


of 

Pigetised of thu sppare tly dry coal. Té is also produced synthetical 

cogent treat 
an 

nity of water thus yielded varies with diferent coals 
bat the ge yi be seb down at 16 gallons por ton. It 
ously been ex] (soo 5) that o portion of the 
from wet coal is in the hot retorts, being resolved 





and the gases, epee and yoyo, tabs other— 
ite, snd period of 


them. 
g ailinity which exists betwoon this water and the 
in the crude gas, cnusos the absorption of mach of 
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the latter by the former, producing what is, hls . i soln 
inp af acinta This ne , by reason of its ee eaters 


ity for 
hydrogen and carbonic acid, absorbs a Fetes of the ases named, 











red) the amount of these impurities in the thus is pro- 
dinoed the complex liquid designated - smamonineal por.” ai 
The hydrocarboris contribute largely to the illuminating power of 





the gas; and it is therefore desirable to retain them in the 
gon form. Some of them, especially such as are of the greatest 

longity, are reduced to the liquid state by the more mechani a 
tion of their temperature; whilst others of equal specific grarity, 
and many of those of lower density, undergo a change from 
gaseous to the liquid condition, by reason of the solvent or absorbant 
action of the liquid contents of the hydraulic main, through which, 
by reason of the dip, they have to pass, or with which, in the al 
of the dip, they come intimately in contact, The former may be 
classed as hydrocarbon vapours ; the latter, as gaseous hy: i. 
Tt is thus ovident that the procoss of condensation i at the 

lic main; the results there produced materially ting the 
quality of the gas. . 

‘Those hydrocarbons that are changed to the Liquid form by this 
slight diminution of temperature, it is probably impossible to retain 
in the gas under ay, circumstances whatsoever. With the more 
volatile, though still heavy, hydrocarbons, the case ix different; the 
power of retaining them in the peseneclly gaseous form is 

junds of possibility, and these ure, therefore, of the greatest 
interest to the gas manufactarer. 

A farthor olses of hydrocarbons are not liquefied at all under ardi- 
nary conditions ; and there should never be any difficulty ex) 
in keeping them in the gaseous state. 

Of the second class of hydrocarbons—viz., thoso which, though of 
high specific gravity, it is practicable to retain in the frase form—we 
shall now speak, ‘Their retention in the gas, and this is most 
likely to be accomplished—or at least how beat to remove all imy 
ments to that end—greatly concerns the gas-maker. It has 
assumed that the mere reduction of temperature between the retort. 
mouth and the hydraulic main will not affect their gaseous condition. 
Under what other circumstances, then, are they condensed in the 

aulic main, and in the subsequent maing i to the condenser ? 

@ answet is clear, and is what has been already indicated—viz., 
the affinity which acists between them and the alveady liqueli 
hydrocarbons present in the mains, 

Some remarkable notes corroborating these views in several im- 
portant particulars are recorded by Mr. W. Young, being the result of 
a number of experiments made by the late Mr. Cusiter in 1868, om the 
absorption of light-giving constituents of coal gaa by the heavy 


| 
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oils, his attention boing drawn thereto when oxperiment- 
@ us a substitute for water in gas-moters, 
having satisfied himself that tho disadvantagos attending its 
compensated by its advantages, he turned his attention to 
mids which might, ho thought, be suitably applied for the like 
‘One of them was oil of 840° spocific gravity. The 
is with 28-candle gas wns to reduce the illuminating power 
jand with gusof 35 candles, to161. During the winter 
ted the experiments, anil made somo ndditions to 
ir. Young deduced from these experiments various 
interest, having reference to the means afforded of 
the percentage of hydrocarbons in a given quality of 


Bi 





pest 
hile 


‘a farther communication on the same subject, Mr. Young showed 
90 great is the solvent action of heavy hydrocarbon oil {boiling 
i.) that hydrocarbons, such as olefiant gus, which are 
gases at ordinary tomporatures, may be reduced to the 
im passing through it. He further showed thot if, instead 
the is and mixed hydrocarbons ta cool together, this gus, 
with tha vapour of tho lightor hydrocarbon liberatod by hoat 
the mixed Auids, were transferred into a separate vessel, thereb; 
Preventing the Peeve nertveartons from coming into contact with, an 
teabsorbing the lighter, tho gas would remain saturated with the 
from the more volatile fluid. 

i it fots lead to but ono conclusion—viy,, that the 

of allowing the whole of the tar to flow along with the gas 

an oxtensive rango of pipes to the condenser, both being 
together in tho passage, is founded on an crroncous 
ae results that follow thereon, is highly objectionable, and 


FES 
g 
= 


Hl 


uf 
t 


lomned. 
Tato Mr. R. H. Paterson, with that wiso insight which 
characterized his investigations, gave oxprossion to his views on this 


ee ‘and the plan of causing it to make the circuit of the 


h in Pipes 
aaa Ae doposited far in the hydraulic main and in the 
at 


@ chief advantages believed to accrue from lengthened contact of 
Thogne with the tar aro, first, thoubsorption by the latterof naphthaline 


— g 
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that would otherwise be carried forward to be deposited, by reason of 
the decrease in temperature and other causes, in the mains on the 
works, and even in the street mains, service-pipes, and the internal 
fittings on the premises of consumers; and, secondly, the al 

also of a considerable portion of the obnoxious sulphur and other com- 


s. 
‘These advantages will not be forfeited by the direct removal of the 
bulk of the tar, because sufficient light tar will be left in the cireuitous 
gas-main to absorb any excess of naphthaline vapour present, and 
even to assimilate a portion of the sulphur und other impurities. 
Besides this, as the general effect will be to leave a larger proportion 
of the gaseous hydrocarbons in the gas, these, by virtue of the power 
which they possess in common with the liquid hydrocarbons, of 
sanimflating —and, in this special case, of suspending—other hydro- 
carbons, nocosstrily assist in retaining in the permanent form a 
portion of the naphthaline that would, in presence of the grenter bulk 
of tar, have been liquefied and deposited. By similar train of reason- 
ing, the fact of the inferior quality of the tar produced from the richer 
cannels, as compared with that from coal, may be explained. 

Tn dealing with this subject, it has been assumed ie some that no 
absorbent action is likely to result so long as the tar with which the 
gas is in contact is at a temporaturo of about 100° Fahr., and above; 
and that, therefore, the ke the hydraulic main causes no diminution 
in the amount of hydrocarbon gases present. It has even been assumed 
that the tar in the main gives off a proportion of hydrocarbon vapour ; 
and in this way increases the illuminating power of the gas. On reflec- 
tion, however, it will be plain that this argument is altogether unten- 
able, for it ia scarcely possible to conceive that hydrocarbons which 
have already been liquefied at a high temperature, can again, at a lower 
tomperature, assume the gaseous or vaporous form. There can be no 
doubt that the heavy wrs have an absorbent action, less or more, at 
all temperatures, being greatest at the lowest ; and this being so, the 
pas of the gas through such tars by reason of the dip in tho 

ydraulie main, must have a prejudicial effect upon the illuminating 
constituents of the gas. On theother hand, where means are emplayed 
for removing the heavy tars from the main as rapidly as possible after 
they ore deposited, the disadvantages of the dip into the lighter 
Tiquors contained therein are reduced almost to nil. ‘This ia especially 
true where the arrangements are such that, by carefnl adjustment, 
and on adequate aroa at the water-level, the dip is limited to about 





2 an inch, 

T is desirable that the ends of the dip-pipes in the hydraulic main 
should be sealed with the ammoniacal liquor in preference to the tar; 
the latter not only robbing the gas to some extent of its richest illu. 
minating substances, but offering greater resistance to its passage, 


ail 
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‘Such being the Sea ees as may oypticatin of the dip, its 
coanomy, ite salt acting larity, its comparative immunity from 
failure, and As safety atiending ite use, it is quostionable whether 

‘of the many applinnces for dispensing with it, offer sufficient 
Tao to compensate for the advantages enumerated. 


TEMPERATURE OF GAS IN THE RETORTS. 


‘The roason of the comparatively low temperature of coal gas us it 
asoonds to NE gs main, after being in contact with the intensely 


bene of the retorts in which it is generated, ia not apparent 
“AiR it ik i would saveat as though the action upon the gas in 

| 4 mtori would be similur to the offect upon air by the ovens of blast 
furnacos, whore a million ‘subi foot sre ato in ho space of an hour 


688° Fahr.—tho melting point of lead. 
eee this being the case, the permanent gas at iis highest 
eateries dose not probabl, ead 185° Fahr., thongh generated in 
aheet usually 22002 
ne — of the difference in the effect produced in the two in- 
given is explained by the fact of the rapid absorption of heat 
ie ‘olatile constituents of tho coal in assuming the gaseous form ; 
hoat bocoming latont in the gas as in tho case of the formation 
‘of steam in an open boiler. 
The isa record of experiments made by the writer to 
determine tho tomperature of the gas ag it issues from the retort :— 


Experiment No. 1, 
(i ea was conducted entirely under the usual conditions 


‘eas 20 foot eae one in a setting of seven. 


oa canton. -pipes 8 feat above the mouthpiece. 
‘Retort charged with 4 owt. of cannel. 
indicated on insertion of thermometer through the 
[oy enero 198° Fuhr, 
‘Temperature ‘on insertion of thermometer through the 
oa Ne side, 510° Fabr. 
clay ated were clearly not those of the gas, In 
temperature, especially, the meroury rose by 
the rate aees to 5° at once, evidently caused by hot partisiea 


iin 


fey 
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of solid carbon, or other solid or semi-fluid substances coming sud- 
denly in contact with the bulb of the thermometer. 

The remarkable difference in the temperature of the two sides is 
accounted for in this way: On the side in which 193° was indicated 
the dip-pipe was probably soaled to a greater dopth in the i 
sia, unl sonoyeenly. the fw af gus was nilber 99 abun noe 
so rupid on that side as on the other. This was evidenced by the 
thermomoter on withdrawal being found less thickly coated with tar 
than in tho other case. The gas was in a more quiescent state, and 
therefore there was not the same rush of hot solid particles against 
the bulb to raise the temperature abnormally. 

It may be noted incidentally here, that indications of temperature 
thus obtained would prove whether the ascension-pipes at the two 
ends of a through retort were each taking their due share of the gas 
being produced. 


Euperiment No. 2. 

The conditions were the same ag in the pravious instance ; but im 
stead of inserting the thermometer directly through the hole in the 
agcension-pipe, the end of a piece of india-rubber tube, 12 inches 
Maye } inch bore, was pressed ayainst the orifice, and the gas allowed 
to flow in a stroam through tho tube, The objeot of ‘employing tho 
tubo waa to obviate, if possible, the contact of the semi-aolid or 
semi-iluid substances previously referred to. 

The result was: Temperature indicated on one aide 250°, ditte an 
the other side 824°, 

‘The rise of the mercury was still somewhat irregular, and the instra- 
ment, so much as was inserted, was again thickly coated with tar. 


Experiment No. 8. 


Ono end of the through retort was now bricked up, being made per- 
fectly gas-tight, the gas pnasing away by one only of the ascension-pipes; 
in point of fact, the retort was ae single instead of through. 

a short, double-fanged piece of the ascension.pipes, within 

8 inches af the top of the mouthpiece, wore inserted six layers of iron 
wire netting, out into disos, accurately fitting the bore of the pipe. 
‘Three of these dises had meshes one-eighth, and the other three three- 
sixtoonths of an ineh gauge, and tho dises wero kept three-fourths of 
on inch apart by sheet-iron rings, inserted edgeways into the Pine 

‘The charge, 2 ews. of cannel, thrown into the retort, happened to be 
taken from a heap that had been exposed to the rain, and there was 
considerable moisture present. 

The hole through which the thermometer was inserted, as in the 
previous experiments, was 8 feet ubove the mouthpiece. 
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Temp. Fahr. | Time. Temp. Kahr, 
7 Minutes, a 
200 55 177 
198 60 174 
195 65 172 
192 90 160 
190 105 1658 
188 120 150 
184 180 150 
: 182 140 4 148 
50 179 150 142 


Through all the higher temperatures, down to 172°, steam was 
condensed into drops upon a piece of paper held in the stream of 
gas issuing from the hole. Tar, though not entirely absent, was 
nearly so, the instrament on each withdrawal being but slightly 
coated. The temperature, with but few exceptions, rose with great 
regularity from that of the atmosphere of the retort-house (74°) to 
the rates observed, showing that the semi-solid particles, which were 
evidently the cause of the high temperatures previously indicated, 
had been nearly all arrested by the wire netting. 

The higher temperatures, I am of opinion, wore due to the pro- 
sence of steam in the gas in varying proportions, and this latter 
would be caused by the moisture in the coal. 


Experiment No. 4. 


The retort was again charged, this time with 2 cwt, of cannel in 
adrier state. All the other conditions were as in the previous trial. 


The following were the results obtained :— 





Time, ‘Temp. Fabr. ‘Time. ‘Temp. Fabr. 
Minutes. Degrees. Hours. Degrees. 
% - 168 y 129 
7 174 128 
12 177 122 
17 172 2 119 
22 171 23 118 
27 169 8 1 116 
82 1s | BE 118 
15 141 84 s 110 
90 184 


During the first half-hour of the charge, the presence of steam, 
mixed with the issuing gas, was indicated as before, but less abun- 
dantly, though still, doubtless, affecting the results obtained. When 
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the temperature of the gas within 8 feet of the mouthpiece was at 
174°, it stood at 182° in the bridge-pipe, 14 feet higher np. 


Temperature wf the Gas in the Bridge-Pipe, 1A feet from the Retort 


Mouthpieoe. 
20wt. Chi ‘Temp, of the Gas. 
retort charged bour.. 0. 05? Fahe 
% » 8 boos .. . 16, 
» & ” » dhbours .. . Ws 





It may be suggested that the offect of passing the gas through the 
wire nettiog ee be to lower the temperature of the Ld just as the 
wire gauze on a Davy lamp reduces the temperature of the flame im: 
pinging against it. The conditions of the two cases, however, are 
entirely different. The meshes were sufficiently large to admit of an 
easy passage for the gas, und the metal would be immediately covered 
with n thick coating of tar, virtually producing insulation. In addition 
to that, the temperature within 6 inches of the front of the bench 
wos 208°; and tho metal of the ascension-pipe, as well as the inserted 
wire netting, would, us # rule, be above the temperature of the gas. 
‘The results of these resourches will be found to confirm, in a remark- 
able manner, the deductions of oarlicr investigators, 





CONDENSATION. 


Kitent of Condensation, 


‘The dogree of condensation to which coal gas should be subjected 
after leaving the retorts, and before entering the purifiers, has never 
been determined with that scientific accuracy which the importance 
of the subject demands, 

The axiom that “thorough condensation is half tho purifica- 
tion," is too sweeping in character to be serviceable or safe ns a guide, 
The term ‘‘thorough,” as applied to the condensation of gas, 
still remains an indefinite quantity, though the well-directed and 
carefully conducted inquiries of the ‘first Referees in the metropolis 
(the results of which are embodied in their admirable and valuable 
reports) have led to a more exact knowledge on this and the other 
branches of gas purification. 

With respect to one point there cannot be two opinions—vir, 
the necessity of guarding against a lower temperature in the gas 
than 50° Fahr. If condensation is carried beyond this, the lighter 
hydrocarbons are in danger of being deposited, and the gay im- 


jet a 
Myinithe foliewing tabla. the bad elfeots of exceuaiva,saltaeeatea 
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TABLE 
Exhibiting the Loss 1a le ee hie eT! 
ay omen Freezing Point, 32 Fahr. 
‘Hydrocarbons condensed trom 
‘Name of Gas, 41000 Gubio Fact of Cine on Expoaare fo a 


carmel, , « » + «+ 442 cubic foot, 
Tote Hal ae « Eas as 
Mothylditto. 2 2 2 2 2 +88 


From the above i appears dat the Sen oe ye | 
deterioration on being subjected 


Rapid or mes Condensation, 
‘Exporionco has sufficiently Feast | al 3a id or sudden, as well ag 


‘excessive, condensation, is an ; and that to provent 
the dopoe of nay baline inthe, huss pie some af the 
richer ‘inants, the gas should be allowed to travel in contact with 


Pee ks the latter ara redneed in temperature to about 


voit cis Nae eee the pai keniteg the hydraulic main 
mao be carried with a gradual Peiiation round the interiar of the 
oe ‘enn building, and from thence to the 


fw fie Ree toallow the thicker tar to 
at it near main is arrangement 
oe reduced beet ine ture, and ne of its most valu- 
would otherwise be condensed, 

=e ae ier itin jent state, 
Livesey and sony Tar and Liquor Ovorilow and 
‘Tar Screen is a i Preorision for separating tho tar and liquor 
aa of a sereen, preventing the oscillation of tho 
paths main and allowing of @ minimum of seal, The arrange- 
ment for najusting the difference of seal required for drawing off the 
| tar and li eweeatl meoeaing, to their specific gravities, is also 

very 


cies as ajfecting Registration, 
make of gas, as indicated by 4 the stution-meter, is materially 


the temperature at which it is registered, 
abn sa ye of 60° Fabr., with the barometer at $0 inches, 





at its standard volume; and as all sériform bodies expand <4, 
nm ee at 32° ead for every additional degree of temporaturo, 
or about 1 per cen , it follows that a quantity of gas, say 10,000 


cent for 
cubic feot, registered ir 60°, would at 70° become 10,196, und at 80° 
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‘The quantity of heat which will raise a cubic foot of water one 
dogree, will raize 2850 cubic feet of gas or atmospheric air to the game 


extent, 

In instituting a comparison between the production per ton of mate- 
rial at different works, and in testing the productive value of different 
coals, it ig, therefore, oper to take into account the temporature 
of the gas at the timo of measurement. In ascertaining the 

fic gravity of gas, and in conducting photometrical obsarvations, 
the same care shouldbe takin to note the temperature of the gas at 
the time and place of making tlie oxperiment. 


TABLE.—Expaxstox or Ain axp Pxrswaxent Gases ny Hrar, 











a ‘omy ‘Temp. 

Benk.] Exponsion. | BQpP: | xpancton. | Pepe 
a2 1000-0 62 1081-6 i 
33 10022 53 10837 2 
me} tore | te | ioe | a 
86 1006-3 65 1087-9 6 
86 10083 6 1050-0 cs 
i | moa | or | ioe | a 
38 10125 68 10041 cs 
” 108 oo 1066-2 i 
io | ineo | oo | ios | fo 
4 2018-7 a 1080-4 a 
a2 1020" a 1082°5 a 
4“ aaa 68 1084-5 3 
“ 1025°0 on 1006°6 oF 
6 1021 65 1068-7 85 
cua 1029" 66 Ww0's 66 
a 1001-2 or 10729 a 
48 10883 68 10750 s 
cy 10865" 69 LOTTE wo 
wo 1087-5 7 10m! ci 
a 1000-6 uu 1os1'2 ol 














TABLE 


Showing the Relative Effects of Water and Air as Cooling Agents for the 
ion of Gas, (Peolet.) 


Quantity of Fant lost by a Equars 
of ure A yn Square Vall 





Bree ces When iaaising | Weer 
over tis Atibongbers, bray ben plonged 
exoess of 10° eis 6 
et 28 266 
’ wor ». 6858 
40° 40 Bd 
ba° 53 18487 
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noticod 
Giving the Mean Temperature (Fakr.) 0) Tenth Day in the Year 
in who Central Dural 9f lands {Bons} 








=| 








+ | 865 
ie 00-8 
2 | to 55°5 
ae 300 
+ | 90 42-0 
+ | 64 B34 
CONDENSERS, 
q Rie ay Vertical Condenser. 

‘The ondi wrieal Condénser (Fig. 83) consists of u serio 
of pi long, put togethor in two longths, and placed 

whieh the gas passes up and down alternately. Teac 


aoe # rectangular cistern at bottom, in which the conden Maree 
eee eens co ee wale At the ‘op 


Sooaier at of pipes and tebe watgonat ont ach be 
ration, shot a 
peed weather ; small streams being made to 
patent tie betadic sxetoae of te paper, 









Atmonphericat Annular Condens 

‘The Annular Condenser is one of the most efficient Atmospherical 
condensing a a8 for gas that tar yet been devised. In Kirkham’s 
Condenser, ag wed by Wri) . 84), the pipes aro placed in 
, and are of cid fantelay, ea aati tae enclosing a 

smaller pipe; the two forming an annular space through which the gas 
made to flow. Othor pipes, placed diagonally, connect the top and 
bottom of the condensing columns alternately By this arrangement 
the gas passes through the annular space always in the Seat 


GOR 
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vent pipe. 
latter, or ly valves are fixed at the foot, for closing, to regulate 
the air draught, which might olherwise reduce the temperature of the 








gas below the desired standard, A small pipe is connocted to the 
bottom of each column to carry away the deposited tar and wator into 
a main laid alongside the Condenser, and leading into the tar well, 


A 
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diagonal pipe, extending from the top to the bottom 
ternately, Mr. Warner has inserted a mid-feather or 

chambor. This reaches to within a short 
and bottom ; the space st the lower end being 
e deposited fluids, and s short connecting piece joins the 


i 





i 
Fee 
Se 


sealed by 
Sopalanent si tho base. By this modification a passage is 
obtained from end to end for the condensed fluids, and the separate 


E 
E 


in is dispensed with. 
Cleland's Slow-speed Condenser. 
consists of a series of yortical pipes, connected togethor at the 
a tabular cornice or cap, which serves as the common inlet to 
le series, The stream of gas being thus divided equally 
amongst the several columns, travels through them in a downward 


z 


B 


ledge above it to divert tho desconding liquor on to the contro of the 
brush, which has tho offect of converting the apparatus, to that oxtent, 
is pecabber: It is superior efficiency in condensing, and th 
result is superior efficiency in condensing, e 
‘igh strongth of Liquor. 


Atmospherical Horizontal Condensers 
cal Horizontal Condenser (Fig. 85) is one of the 
earliest forme of tho apparatue, Its efficiency has not been gonerally 


? 
> 








Fro, %5. 
recognized, owing to the want of a correct estimate of the condi- 


tions on which the condensation of coal gas ought to be conducted ; 
and this has led toits being generally discarded in favour of the vertical 


— 





102 NEWBIGGING'S HANDBOOK FOR 





‘The earlier method of construction was to fix it the ontaide 
of the wall of the retort-house or other convenient ; the several 
me rising Ss =k eee ‘one above the other, their being con: 


5 by him 
wl rn A BA ra pape 
such 65-feet lengths, arranged in pairs side by eide, and 

on framework, the end of each length being jomed to that of thenext. 
From tho inlet at tle top, through the entire run of the Condenser to 
the outles at the bottom, there is a gradual inclination, so that it is . 
simply a flat screw or spiral, such as might be represented by winding 





at ES Se "aaa ere guiie 2275 yl 
Fro. 90. 


a length of soft wire five times round a piece of board, in which case 
the two ends of the wire would answer to the inlet and outlet of the 
Condenser. Blank flanges are bolted on the end of each length for 
en in hems 0 orbs Rae 

is arrangement ere is a recognition @ fact that length 
rather than Acight is the desideratum in a Condenser. Inthe «i 
vertical form of the apparatus, the cooling effect of the air on the eur- 
face of the upper parts of the pipes is almost nil. This will be obvious 
when it is considered that the air contigaoas to the lower part of the 
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to the ter ture of the latter, 


wit pp sa papain ag ascends in contact 
less heat in as it rises, 
be nadie’ to the advant the ammoniacal liquor on 
Oe reg 


used by Mr. George Livesey. 
a ae Condenser euitable 
for staal works, 


Combined Atmospherical and Water Condenser. 
through the interior of the larger 
ti ecco 


T! 
ion to the gas ; 80 that by the timo 
the water reashos the [alot of the Condenser, ipibeorbing heat of 


The Tubwar or Battery{Condenser. 


An excellent apparatus (atm jen) is that, kn the Bat! 
endorse (Fig Wi), Tie oe ahlong vesecly 4 10°44 inches wie, 





Fre. 87. 
‘to 16 fest in height, and of length suitable to the requirements of 
tee is divided eet plates or mid-fenthers, placed at 
"distances, equal tothe width, apart, extending to within a few inches of 
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and bottom of the chest alternately ; and the gas passes from 
the inlet, up and down ench division, till it arrives atthe outlet. To 
fugment its condensing power, small tubes, 2 inches in diamoter, 
through which the air has free circulation, are passed through from 


the heavy condensable vapours. 


Dvtes for Calculating the Area required for Atmospherival Conlensation. 


It is stated in «*Olegg” (4th edition, p. 178), that “the different 
states in which crade gas enters the Condensers make it i il 
give any fixed rule for the determination of the area of the 
surface. It msy be dangerous oven to venture on a general one ; but 
ibmoay be slated from axpecience lanl a yurtneo cf 100 aquace foakiide 
every 1000 onbic feet per hour is about sufficient when the stratum of 
gas not exceeded 8 inches in thickness, and this without the 
‘application of a water shower.” 

This is at the rate of 64 square feet of condensing surface forevery 
1000 eubie feet maximum production of gas per diem of 24 hours. 

‘The superficial area of the original Condensers designed by Mr. 
Croll for the Great Central Gas pany was 4 feob per 1000 cubic 
feet maximum production per diem, or at the rate of 96 square fect 
for avery 1000 cubic feet of gas produced per hour. 

Anothor rule adopted by some gas managers is to allow 10 square 
we at surface for the cooling of 1 cubic foot of gas per 
amin’ 

This gives at the rate of nearly 7 square fect of surface por 1000 
fect per diem. 

Others again insist that only 5 square feet of surface are needed 
for every 1000 feet made in 24 hours. 

An average of the whole of the above gives rather over 54 square 


is 


Onr opinion, founded on a lengthened experience, is that all these 
estimates are too low, and that it 10 icial feet of condensing 
surface ote) for cach 1000 cubic foot maximum production 
per day of 24 hours should be provided. ‘This includes the l of 
main extending from the hydraulic main; moreaver, the 

should be protected from the direct action of the sun’s rays, or other= 
wise water should be made to trickle down tho outer surface of the 
pipes during sunshine, 
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Dry Serubbers as Condensers. 


In some works condensation is effected by means of dry serubbors 
—cast-iron vessels of large diameter—charged with coko, drain tilos, 
or other material, breaking up the gas into minute streams, which, 
being thus cooled, deposits its tar and water. 

A natural settlement of the condensable matter also takes place, 
of the action of the contained material, owing to the 
ity of the flow of the gas being reduced on entering the larger 


‘The rapid fouling of these vessels, however, necessitating frequent 
thanging of the filling material to prevent undue back pressure, and 
‘intain their efficiency, rendors their use objectionable. 

Procipitating chambers of large size are also employed, without any 
filling material, in which the gas, az it were, sloeps, and deposits its 

Particles. A yeesel of this kind is useful in othor 
respects, because the large volume of gas serves as a cushion to 
counteract pulsatory action between the exhauster and the retorts. 


i 


Underground Condenser. 


In this arrangement tho pipos are placod in tho ground, out of the 
‘reach of the fluctuations of temperature in the atmosphere, with a 
view Ad uniformity of waste in the cans! of a 

‘system, however, a much longer length of piping is require 
ue by othor, owing to the amount of adation from the 
surface of the buried pipes. 

‘There in an advantage in this process of gradual condensation ; but 
it is advieablo, wherever in use, to supplement it by finnll sing 
the gos ‘one of the other forms of Condensers made of less 
than the rea. 






Water-Channet Condenser. 


‘Mr. Livesny, at the South Metropolitan Works, has adopted the 
of placing the condensing pipes in a tank divided into channels, 
which o topo of water : made mi flow, and ee bo 
regulated necording to the make of gas. e water enters the tank 
‘at the point where the condensed gas makes its exit, and, flowing in 
the opposite direction to the gas in tho pipes, is gradually raised in 
temperature by the latter till it reaches its outlet, where the crude 
enters. By this means a more uniform condensation is obtained 
han ix posable in tho atmocpliere. 


— 
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Pelouse and Audouin’s Condenser. 


‘The principle of this is different to any of the other a] 
described. In construction it consists of an outer cylindrical cast- 
iron chamber, with the usual inlet for gas, and outlets for gas and 
liquids, and contains a ae of perforated sheet-iron constituting 
the Condenser. The sides of the condensing chamber are two thin 
sheets of iron with a concentric space between. The innor sheet is 
perforated with holes 1-20th of an inch in diameter, and the outer 
with slots of larger size; the outer sheet being so arranged as to offer 
8 blank surface opposite the small holes in the inner sheet. The 
and condengable vapours pass through the small itions, 
vapours being as it were wire-drawn, and striking the opposite 
solid surface are deposited thereon, and flow down into the receptacle 
below, and thence to the tar well. 

nd pazses on through tho slote in the outer cylinder to the 
‘ouslet pipe. 

‘The condensing cylinder is so balanced as to rise and fall in an 
annular space containing tar or liquor which acts as a seal. Ag 
the make of gas increases or decreases, the cylindor rises or falls; 
and consequently a larger or less number of openings are uncovered 
for the passnge of the gas. The result is a more complete separa- 
tion of the tar from the gas than is attainable by any other form of 


Carturetting Condensers. 


The Aitken and Young Analyzer, and the St. John and Rockwell 
apparatus, may both be included under this head, as they are each 
designed by their inventors to enrich the gas by carburetion, The 
tar and gas are both conveyed direct from the hydraulic main to the 
apparatus, their temperature at the inlet being maintained as high as 
possible, amd menne are eyen adopted of raising the temperature, if 
orutzeds in ordex SUiad dhe Heatran yalsoekcboow bireoksih ata pres 

and’ tar may be permanently suspended, and so become. fixed 
ffominants in the gas, notwithstanding the subsequent reduction of 
temperature in the ordinary course of purification. At the works 
where the respective processes have been adopted a good account is 
given of their efficiency. 
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To convert Degrees of Fahrenheit into those of Centigrade and Reaumur, 
and conversely. 


To convert Fahr. into Cent. 
Boxe 1st.—Substract x Sent divide the remainder by 1-8, thus: 


= 75 Cent. 





18 


or by— 
Buus 2nd.—Subtract 83, multiply the remainder by 6, and divide 
the product by 9, thus :-— 
Fahr. (167 — 82) x 5 75 Cont. 
ar io 


To convert Cent. into Fahr. 
ale 1st.—Multiply by 1-8, and add 82, thus :— 
A Gent. 75 x 18 + 82 = 167 Fabr. 
or by— 
‘Roux Qnd.—Multiply by 9, divide by 5, and add 82, thus :— 
10 X94 99 = 167 Fabr, 


‘To convert Fahr. into Reau. 
Buu Ash —Rubarscti BS and divide by 2-25, thus:— 


= *2 _ 96 Rean. 





eas 35 
or by— 
Roux 2nd.—Subtract 82, multiply by 4, and divide by 9, thus:— 
Fahr. (118—82) x 4 
ey = 86 Beau. 


To convert Reau. into Fahr. 
Rous 1st.—Maltiply by 2:25, and add 82, thus :-— 
Reau. 86 x 2:25 + 82 = 118 Fahr, 
or by— 
Meas 2nd.—Maultiply by 9, divide by 4, and add 82, thus :— 


Roan. 88 X9 | 99 118 Fabr. 





NAPHTHALINE. 


ject of Condensation, that of the formation 
or deposition of Naphthaline ma opriately discussed. ‘This 
hydrocarbon when deposited in the onal state ts apparatus and 
mains of a goe-works and in the distributing pipes in the streets, is 














eeeety troublesome ; sometimes entirely blocking the passage of 
entailing much laboui in ita removal. 

Tis generally baierod that the ee in gas is 
due, Drineipally, to the high heats necessarily carbonizs. 
tion of the coal, owing to the ial distillation of a partion of the 
tar. In the early days of gas lighting, when iron rotorts were used 
exclusively, and the heats were comparatively low, Naphthaline as now 
ec in the mains in the solid state wasalmost unknown. It wasnot 

til clay retorts came to be employed, and the heat of carbonization 
vu increased, that Naphthaline made its nppoarance, 

Tt is well known by its flaky crystalline structure, and its peenliar 
ethereal odour. Teizmot soluble in water, but easily so in naphtha ; 
ean its removal ia offected by steaming with naphtha vapour, or by 

liquid into the obstructed mains and aj 
thaline is deposited most eal reas ed fos EE 
anneal yang option of it in ‘bundance than 
using & pré ion of cannel slong with with the coal, the 
to retain some or the whole of the N: ibe 
fei in arched within it in the gaseous condition. The 
the more ble it is (under ordinary conditions) of ret 
Feonakibuenia whioh contribute to its enrich it and Es “is 

In the year 1877 M. Brémond published an account of a series 2 
valuable researches made by him on the question of the formation 
Naphthaline and its epee in which he showed that (to use is 
own words) “ Naphthi produced wherever there is condensation 
of the aqueous vay contained in the gas; that its deposition is 
pracetot by the phenomenon of the condensation of the water ; and 
that gas al 
not deposit Naphi 

pressure.” 

It Ly clear, therefore, that the subject of condensation is one of the 
utmost importance if Naphthaline, or an excess of it, is to be got rid 
of. But however perfect the ordinary condensing apparatus may be, 
it is almost impossible to deprive gas of its aqueous wap by this 
means. Brie tatae Petes peruse Ear peep ats fs 

5 am this purpose he employed an ordinary lime purifier, 
instead of filling is with slaked or hydrated lime, he charged it with 
unalaked lime in lamps. By passing the gas through this unslaked 
limo he completely iatiatok the gas, with the interesting result aong 
the aqueous vapour, and consequently the excoss of Napht! 
was arrested. ‘The gus thus deprived of its moisture was Samat 
have increased in illaminating Let toa Mains extent. 


‘This remarkable result of the gas a er ae 
observed by the SRM Lania Gor tetirves Prac fovea inet gos 











jolntely deprived, a8 far as possible, of aqueous vapour doos 
thaline under the ordinary conditions of temperature: 





i ny 
remark as follows = ‘In consi the Suehcticraecith wena 
and 60 Basicas caereine sho Referees are inclined to account 
for it eee he aang wor’ Rpt be Nis Mby/and 
of aqueous vay ini 6) 
is cond ia tet in chet thesuidon with: 
‘aqueous produced application of t cold, 
for it takes place cyan nthe wae septal hoa 
In order to eat th ts of ing he jeous 
vapour from gas, we iments ny 
Peeper uisceet esata Covent nieleg teas der ns 
has a in ill power over ordinary gas, to the extent 
Cie Eee 
7) 


jectionablo doposit of Naphthaline is thus in 
's own han: papel ocean If the gas bo dried either 
by means of chloride of calcium or oxide of calcium (unslaked lime), 


‘ through 
ofmains, not only will the nfter-deposition of Naphthaline be prevented, 
but there will be o sensible increase in the illuminating power of the 

gs 80 treated. 


THE EXHAUSTER. 


Wherever tho make of gas exceods 8 millions of cubic foot por 
amnum, an Dxhauster becomes a useful adjunct to the other apparatus 
Ee Balen tho invariable result of its use being to increase the 

‘ton, to improve the quality of the gas (provided air is 
snot Grewa is) ad’ en the duration af the retorts, by pravent 
wie inary ene oa eree of carbon, the Teel of which 

bars i so destructive and unsati 
are of two kinds, the rotatory and tho reci 
Sn descriptions have their advocates, and much may to 
said in ofeach, Tho rotatory is certainly steadier in its action, 
oscillation, the gas flowing more equably through the 
mains and 


- Boale's pilawexiyiacs of which is shown in Fig. 88), Jonow (Fig. 
90) and Laidlaw’ (Fg. 4a). aro on tho rotatory prineiplo ; Methvon's, 


(Fig. 41), and Dempster's are reci; 
nee jet Estar anstar (Fig. 42), invented Me Chalet and 


‘improved by Brothers, is another form eae appara. 


"Iisa operon by projecting a jet of steam, at about 46 lbs. 
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reegure, through an arrangemont of pipes or nozzles, without tho 
Tarren Boy other mechanical oS steam being 
a ext y condensation. The eapacity of the Exhauster 
ig regulated by the adjustable screw and spindle at the end; and 

a movable inner sloove, opening or closing the port holes by means 
the screw end nut ot the side, 





Mr. B. 0. Paterson found a gain in illuminating power equal to 
ths of a candle from using this Exhauster, which he attributed to 
the steam haying volatilized some of the liquid hydrocarbons. 





Fro, 89, 


Beales form of Bxhauster is the one now usually adopted 
and whilst the original type is retained, great improvements 
have been effected in its construction and ee ee makers 
of recent yoars—notably by Gwynne and Oo., jonkin and Co., 
W. H. Allon and Co., and G, Waller and Co. 

The essential features of a good Exhauster are that it should 
work with » minimum of friction and power, that it should give 
the steadiost possible flow of gas, and that the parts should be 


= 
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epee Ll tight. Boale's Exhauster, when well constructed, satisties 


. The coramonest fault is the want of tightness, and 
is romemborod that, under a prossure eqnal to a 14-inch 
column of water, about 9000 cubic foct of gas will pasa por hour 


throngh ing of only one square inch in area, the absolute 
pooassity of the best workmanship only, being used in Kxhousters, 
will be ovident. 





The us (Beale's) consisix of a cylinder, inside which a 
drum revolves, and {8 provided with pistons on slides which have a 
beers Bean drom is ie m ene oe the inside ot 

inder, 16 centre lines or axes of both are parallel anc 
horizontal; but the drum is placed eccontrically in the cylinder, 
to be in contact with it at the bottom without resting on it. 
‘The inlet and outlet e8 are on the two opposite sides of the 
cylinder, as the slides are guided by segments in the ond plates, 
20 that their outer onds are always in contact with the inside of the 
s the gas entors one sido, is carried round over the drum to 

Other side, and is forced out at the outlet. 
“a 
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Fro, 43. 





Fie. 44. 





Fro, 42. 


The illustrations Figs. 43 and 44 show sections of a Beale’s 
Exhauster ag made by Gwynne and Co. under their patents, and 
containing several improvren on the machine as first invented, 
by which the areas of wearing surfaces have been augmented so as 
to grestly increase the durability of the machine, ‘These include the 
ouble Sider large segments, steel pins fastened in the segments 
and oxt through the whole longth of the slides, and the outside 
bearings for the axle. 

The apparntus may be driven cither by a strap from a Tine shaft 
Ser steam or gas engine, or, what is preferable, by a steam 
engine ioetol direct. By employing two Exhousters, and working 
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them from one engine, the slides of the Exhausters being placed at 
right angles to each other, a perfectly steady vacuum and pressure 
are maintained. 





Exhauster Governor. 


When an Exhauster is employed, it is necessary to supplement its 
use by 8 gas Governor, acting either on a throttle valve within the 
steam feed-pipe, in this case increasing or diminishing the speed of 
the engine, or on a valve within a bye-pass connected to the inlet and 
outlet mains leading to and from the Exhauster, the opening of 
which, when the exhaust is too active, allows a portion of the gas 
to return through the Exhauster, and thus prevents the formation of a 
partial vacuum in the retorts. (See Fig. 46.) 




















STEAM BOILER AND ENGINE. 


These should be provided of ample size, allowing » margin over 
and above the actual power needed. An Engine and Boiler barely fit 
to do the work required of them are a nuisance. 

The Engine, besides turning the exhsuster, may be used in pump- 
ing water and tar; and the Boiler, in addition to supplying steam 

72 
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Duplicate Boilara of the roquired size should be provided, to allow 
for cleaning and examination. 
‘or eee breeze may be used, mixed with a partion of 
eRe eight of coal of Lit 160 oubi 
1 pot weight of average quality roquires: ic 
feet of aix for its perfoct combustion. In actual practice, 
about double this quantity of air passes through the furnace of steam 


Wherever practicable and convenient, the Boiler should be set in 
such a position as to allow of its being heated with the waste heat 
from the retort-stack. 

In small works, if a steam Boller cannot be employed for want of 

.e, or should a Boiler be considered objectionable on other grounds, 
he Exhauster can be driven by a Gas-Engine, 

The kind of Boiler moat auitable for a gas-works of moderate size ix 
= oylindrical, with flat ands, and single internal tube containing the 

fornace. 

The nominal horse power of sach a Boiler is found by multiplying 
the sum of the diameters of the onter shell and internal flue by the 
length, and aed the product by 6, 

amp) Tae ats ‘od the power of a Boiler whose diameter is 
4 ft. Gin,, diameter of tube 2 fi, 6 in., and length 12 ft. 


gore nie = 14-horse power. 


Again— 
Required the power of a Dollar whose dinmeter ia 6 /., Gammalanal 
tube 8 ft,, and length 20 ft. * 
ere 20" _ 90-horse power. 


Coment for Stopping Leaks ix Boilers, 


By Wight. 
Powdered fire-clay oleae ¢ be 
Fine iron filings. art. 
Mage into a paste with boiled linseed ae 
In high-pressure or non-condensing Engines, with— 
Stonm at 95 Ib. per square ino, 18°6 alroaler inches on platon = 1 hoess-power 
The dismeter of the piston in inches, squared = circular inchas, 


‘Tho following table gives the diameter of cylinders for high-pros- 
sure (non-condensing) Steam-Engines, from 8 to 16 horse power, with 
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Cement for Metallic Joints. 
Equal of rod and white load, mixed with boiled linsoad oil 
to the consis of putty. 


THE WASHER. 
‘The Wazhor was ona of tho vory carliost appliancos used in tho 
ee eel sey aod. naturally 50, OWiN, fo es cooling and 
condensing property of water, and its power of al jing ammonia 
and of | the tar. a ms 
Tks constra however, was often faulty at first, and tho limita 
of its functions misunderstood ; so that the misuse, or overuso, of the 
saranty resulting in reducod illuminating power to the gas exposed 
L itica easel is to fall for ‘a time into disrepute. 
st of its action is that of causing epee ge 
5 streams through a body of water contained in a 
so that a portion of the ammonia and other gaseous 
t , and the whole of the floating particles of tar which have 
z ‘condensation, may be removed before the gas entors the 


The Washer shonld always be used in conjunction with the serubber, 
ie | eda ea it in the first instance, = 
¥y Washer is oxposed to ontaide atmosphorie influence, it 
“necessary in winter to employ means to provent the water from falling 
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below a temperature of 50° Fahr. ; otherwise the gas, especially o rich 
gas, passing through it will suffer deterioration. 

‘The Washer is generally employed ag a separate and distinet appe 
ratus; but sometimes it is placed at the bottom of the tower serubl 
of which it constitutes a part. 

‘Washersgivean amount of back pressure, varying from 1 to 4 
inches, according to the depth of water traversed. There are numerous 
dosigns of Washers, but the principal ones are here described. 


Anderson's Washer. 


‘The persistent advocacy of Mr. Gearge Anderson has done much to 
rostore the Washer to fayour, and his form of the apparatus is still one 
af the best. 

Tt consists of a cast-iron outer vessel, containing a number of trays, 
having on their under aide a series of serrated bars extending from 
side to side; these dip into the water or liquor, and the gas, in pase- 
ing through the serrations is divided into minute globules. 
pressure given can be regulated by raising or lowering the overflow 
with which the apparatus is provided. A four-way ve is used for 
shut-off and bye-pass. Weak liquor from the condenser is run in at 
the top, and drips from tray to tray till it reaches the bottom. The 
Washer is made cithor single or double as required, 


Cathels’ Washer. 


Tho usual oblong or square vessel in this case is divided into seo 
tions as many as may be desired, each elevated higher than the others 
in the formed steps. The gns enters at the bottom, passes in divided 
streams throngh a number of curtain serrations extending the full 
length of the vessel, and so on through tho rest, and out at the top of 
the higher compartment. When the liquor in the lowest section ig of 
the strength required, it is run off, and the contents of the several 
sections transferred one stop lower, the Inst oruppermost being charged 
with fresh water. 

This Washer is also arranged in the vertical form to oceupy less 
ground space, 

Livesey's Washer. 


‘This is a compact and efficient apparatus, occupying less rocm for 
the work done than any other. 

Ina rectangular cast-iron box of any sizo (depending on the make 
of gas) is a geries of rectangular tubes of wrought-iron, to wl 
wrought-iron perforated plates are fastened, turned down at the 
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sides ttt th "The perforations are 1-20th 
fink iamnate, aed 1-5dh of Go toch apes eS 


The Cpl eae down between the tubes and through the side per- 
tration op Jsbereiiecl and, bubbling upwards, is again 
ed by din way through the horizontal perforntions into 

‘space above, 80 along to the outlet of the apparatus. 

Mates oniiel ‘provided for securing an active circulation of the Kqnor, 


wet constantly flowing oe it from the adjacent serubber, 


THE SCRUBBER. 


The Tower Serubber (Fig. 46) is a cast-iron vessel, either rectangular 


oreylindrical (tho lattor sha being forrod), oroctod d, throt 
Seeisthe puis soeie vopen in Kupatere!) eecie end, oe 


Tite pri uso is to entirely purify the gas from ammonia by the 
aid of water ; advantage boing ane theme knoe great affinity 
of ammonia for that liquid, 

ihe at mean tomperature and pressure (60° Fahr., barometer 

ce of ammonincal that is, 
(enigma po When the latter is mixed with other gases, 

asin the case of gas, the power of water to arrest it is not 
nearly go great. 


#0 
tt leo arrosts a considerable pro tion of the sulphuretted 
carbonic acid, es - 

is secomplished by fling the vesual wholly or in. part, with 
‘ither coke, boulder-stones, brick-bats, roof or draining tiles, furze, 
‘or layers of thin boarda set on edge, about 6 to 7 inchos in width, ths 
ofan inch thick, and from 4 to }of an inch apart; the material boing 

aad moistened by a stream of water trickling from a suit- 
ee paratus: Greed i in the crown. 

When tho or other material is placed in layers, it is supported 

fixed at convenient distonces apart ; and opposite each space 
dar ‘secured by a movable lid or cover, is provided, so us to 
Afford accoss to the interior, either for examination or renewal of the 
contained material. 


jot am inc 
by stripe or 
to 1 inch. 
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‘othor material is ranlared but it possesses the marked adyentage 
of not fouling up, and will rarely or never need renewing. ‘The ee 
cannot form narrow channels in its passage through the vessel, bat 
is constantly bdee broken up, and brought in contact with the water 
that drips from all sides. 

Open Scrubbers are also used without any of the materials above 
mentioned, In such cases the column of gas in its uy 
ig mob by a descending shower of spray from a Gurney jot 

The most efficient kind of Scrubber is the cylindrical, standing in 
height about six or seven times its diameter. 








» 


resent fesl(eslesifenifenlenient = fh 


Bro, 46, 


‘The superiority of the Tower Scrubber is due, principally, to 
the fact that in this Sipe more than in any other, there i= 
lengthened contact of the gas with the water or liquor in a minute 

—, i sub-division. Height is therefore an important factor in a 


Tower Scrubber are most oconomical and effective ee 
are used in duplicate (Pig. 46); the gas being made to pass 
first one, and then the other. 

‘Where more than one pair of Scrubbers is employed, as is the 
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ag in considerable eo the eed should be distributed in 
the several pairs simultancously—not 
ar ota the best filling material is thin 
ibed, placed in alternate layers, on 0 


Peston us Aso aocabh mi ay Yad 
ers, with a space of about 6 inches between egch. 
is 


tho Scrubber depends on 
water-distributi Ears is therefore 
this be of good construction in tho first 








‘The gas, before entering the Scrubbers, should have the whole of the 
tar eliminated from it; and to insure this,a washer may be omy “ions 
The washer can be conveniently placed at the bottom of the first 


The weak es from the hydraulic main and con- 
denser, and from the Scrubber, should be employed in the 
first Scrubber. The object of this is to arrest a proportion of the 
‘carbonic ascii and sulphuretted hydrogen, as well as the other 
for which ammonia hag a strong affinity, thus 
the and oxide purifiers, and saving labour and poniying 
. The weak liquor is also by this means brought up to 

the aemeustel strength, # +s 
keys @ proportion of two to three gallons per 1000 
-eabie foct of gas passing, is used in the second Scrubber, to remove 
‘the last vestige of ammonia. It also takes up a considerable pro- 

a of the deleterions gases above named. 


One method frequently a ted of applying the water or liquor is 
Ay &, Hips pasting throug © crown or side of the yossel, from 
ipe sroaller ae iexced with holes, radiate towards the 


. ‘This may be cither fixed or revolving ; the latter 
the most efficient. 
» Mann, who has aaa much attention to this subject, wil 
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most satisfactory results, makes the uppermost part of his Scrubbers 
about 2 or 8 inches wider than the rest, in order that tho sides of the 
vessel etc ag well ag the contained material, In this wider 
portion of the Scrabber, and undorncath the distributing tubes, he 
bas « revolving layer of birchwood twigs lessening in depth towards 
the circumference, and the water falling upon this is 

distributed throughout. This arrangement roquires tho use of a 
small engine and gearing to produce the slow rotary motion. 

To obyinte the necessity for an engine, a Barker's mill or other 
Loree tere is sometimes used for producing the required motion; 
bat as the stream of wator neocssary to keep this in constant action 
would be too great for scrubbing purposes, the mill is nsually fed 
fobemiltentty enn  dilting boss or etvebed-holioe afvaral Geel 
of water, and fitted with a valve and float. Where the bg! of 
liquor passing is large, as may be the case in the first / 
a small turbine may.be adopted for turning the distributor. 

Note,—The action of the Barker’s mill is due to the pressure of 
water being equal and acting in contrary directions, The 
portion of the machine revolves about ita vertical axis. This con- 
sists of a shaft or spindle working in suitable bearings, and passing 
through a eaten open at the upper end, which is fed by « stroam 
of water. Noar to tho bottom of this cylinder, horizontal radiating 
tubes aro fixed, and on one side of these, holes are drilled for the 
outlet of the water. The pressure at these points being*remoyed, 
acts only on tho opposite side, so causing the mill to revolve, the 
velocity increasing with the height of the liquid and the size of 
the apertures. 

Tower Scrubbers should have an ite cubical yolumoe of at Teast 
9 feet far cach 1000 cubic feet of gas made per day of 24 hours, taking 
the maximum production as the basis of the calculation. Fore: ile, 
take a works producing in the depth of winter 600,000 cubic f 
gas per day of 24 hours :— 


‘Then, 





600 x9=5400 foct, cubical volume required. 
‘This would be supplied by 
2 Scrubbers, ench 8 ft. diameter, and 66 ft. high. 
Or again, take a works producing 1,000,000 cubic foot per day :— 
Then, 
1000 x9=9000 feet, cubical volume required. 
‘This woul be supplied by 
2 Borubbers, each 10 ft, diameter, and 68 fl. high. 
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ANDERSON’S COMBINED WASHER AND SCRUBBER. 


A combined Washer and Scrubber, the invention of Mr. George 
consists of a rectangular cast-iron vessel, standing on end, 

and in height about five times its width. The vessel is di into 
Pence each of which contains a drum caused to revolve by 


aa othor oes: Faraar tse oxactl: Lead Dice 
in ~~ cee inl 0 Lic wi partially 
Arp Pe eaten one of Mr. Ander- 

eval cin @. 117). A small stroam of pure 
12 Ae tnene re of coal carbonized, is kept 

the top com i through a funnel and sealing tube, 
ly descends by way Peay fg -pipes connecting tha chamber 
the Washer, from which there is an overflow pipo to the 
‘gas enters the Washer at the bottom, and is first pera ie 


5 nme different strengths ghee 


le zane eran ts the whole of the ammonia, and a large 
ae Se is removed. 
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THE WASHER SCRUBBER. 


Another useful form of Scrubber, or Washer-Scrubbor as it has been 
parse of which Mr. Paddon's apparatus is tho original type, has 
into use in recent years. ‘This is of tho horizontal form, 
in sectional plan, and consists of a cast-iron tank or vessel, 
usually in sections, containing water or liquor, in which series of 
© a aaog aa or volutes of shest-iron, or chambers containing wood 
|, OF Sling moodinm exposing » large su: surface, are made to 
revolve on a central shaft, ut o slow ‘These, as they rise from 
‘the liquid, are completely wetted on th aides, and the crade gas 
or amongst them, in contact with the wet 
Surfaces, is ved of its ammonia and a portion of the other 
‘cljectionable compounds. The clean or fresh water entering at one 
= and through the difforant divisions, is mot by the gas 
which enters at tho opposite ond, and gradually incroases in strongth 
‘Gill it issues from tho final comportment as 10 or 12 ounce (5° or 
 Twadidel) ammonincal liquor. Kirkham, Hulett, and Chandler's 
“ ” Washor-Scrubber, Fig. 47, and Laycock and Clapham’s 
**Eelipse " Washor-Scrubber, Fig. 48, aro of this typo, 
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Th addition to the ay tus described above, the “ 
Machine” recent], iniodnoed, by C. and W. Walker, is ee 
‘Washer and Serubber combined. 

Ford's Scrubber-Washer and Cockey’s Washer are compact appa- 
ratus, producing excellent results, and these do not require motive 
power to work thom. 





TABLE 


Showing the Number of Volumes of Various Gases which 100 Volumes of 
Water, at 60° Fahr, and 80 inches Barometric Pressure, can absorb, 
(Dr. Frankland.) 





Ammonia . . . « « 78,000 volumes, 

Bulphurous acid; ; - , 8,800 

Sulphuretted hydrogen. . 258 

Carbonic acid . 1 ey 100 

Oleiant muss ses ABE 

Dominating hydrocarbons | Ne i tn oeflant pe 
Oxygm . + ss oe 8-7 volumes. 

Carbonic oxide. . . « 166 

Nitrogen. 2 sss 1660 

Hydrogen | a 





Light carburotted hydrogen 1600 oy 
When water has been saturated with one gas, and is exposed to the 
influence of a second, it usually allows a portion of the first to 
escape, whilst it absorbs an oquivalent quantity of the second. In this 
way o small portion of a not ensily soluble gas can expel a large 
yolume of an easily soluble one. 
BYE-PASS MAINS AND VALVES, 

Tt is necessary that the condenser, exhauster, washer, scrubber, 
station-meter, and governor, should be provided with Bye-pass inains, 
closed with Valves or water-traps, to allow of any of the apparntus 
being put out of action for cleaning or repairs. Tho exhauster Bye- 
— is closed with o flap-valve, so that, in case of sudden stoppage of 
' 


e machinery, the Valve opens by the pressure of the gas being thrown 
against it, and allows the gas to How unchecked. 


THE TAR WELL. 


The Tar Well may be built either of bricks laid in coment, und care: 
fully puddled at the bottom and eides, or formod of cast or wrought- 
iron plates, bolted together, and having either planed or caulked joints. 


== al 
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‘The irom vessel is le where the construction of » good foun- 
ution is likely to be a question of great expense. 
Tt should be of coop eer to contain six weels’ make of 
material, ling from maximum daily production. 
Another Well of smaller dimensions, the size depending on the a 
itude of the works, ought to be provided, to serve as & Inte or a 
the tar. from different apparatus should dip, 
y ata of about 16 or 18 inches below the surface of the 
an overilow-pipe or channel conveys the condensed products 
\@ Jarger reservoir. 
rks the apron ater from the hydraulie main 
tho large Woll, there sealed by boing made to dip into 
pipe secured to the bottom of the tank, This ix objectionable, 
as, in caso of atoppago, it ix difficult of accoss. Again, thore is always 
the liability of an escape of gas from that portion of the pipe within 
the Well; farther, where flushing of the hydraulic main is practised, 
the liquor carries with it m quantity of gas which is 
Vheratod the Well. It is iy important that the tar Pye 
ewoled somewhat before ente: i¢ larger receptacle, because 7 
eatton vapour is given off ay at a temperature of about 90° Bahr. 


gE 
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if 





TAR 
ano 


e7Quorn 






You, 49.—Varerteas Section. Fro, 60.—Puas, 


‘aulstove. ‘In each of these cases the gas or vapour, mixing with the 
Ciniained ir within the Well, would explode with disastrous ca 
om contact with alight. Accidents which have occurred 
due to one or other of these causes. 

Inall casos the Wells should be covered over to exclude surface and 
tala water, and prevent the possible loss of ammonia by evaporation, 
Th addition to the underground Tar Well, an elevated cast-iron 
Gitomm is indiepensable in a well-appointed gas-works. Into this the 
férend liquor ars pumped from the underground Well, and suitable 
drawal farnished with stopcocks or valves, servo to discharge 
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the material into the barrels, trucks, or barges of the purchasing 
contractor. 

The Cistern may be divided in two by means of n partition plate 
reaching to within about 6 inches of the top, over which the srmro- 
niacal liquor will flow, ergerner the tar by reason of its 
Nagleg apne § 


era its ie Waly bing laced 14 inchos lowor than the 
other diaphragm for tho ammoniaci the ammoniac: juor. 


a Siers 
Contents of Circular Tanks or Wells in Gallons for cach Foot in Depth. 























‘Dinmever, 16 for eaCD | f (Gallons for: ‘Diameter. |Galtons: 
eta {Poets Depths |) "ess PieDopens || ADA | outa Sepa 
a0 397-0 6 oO ao 
oo 420°0 6 9 a 8 
56 43-0 0 ob 
99 40-6 | a7 3 2 o 
10 0 400°0 1 6 0 
10 8 be wo 8 
10 6 tare | 18 0 6 
wD 6678 we oo 
no ono Ik 6 ao 
u 3 021-3 18 9 3 
h 6 GHD 19 60 oO 6 
lo ore 8 29 
m0 100-9 || 19 6 7 0 
12 8 736:6 19 9 3 
a6 767-0 200 a6 
3 m0 |) 20 3 9 
wo 820°6 ob wo 
Ba ‘BAS woo 6 8 
uw 6 4-6 |) a 0 26 
Boo 928-1 a3 39 
1 0 902-1 a 6 2 0 
“3 m8 | a 8 $9 8 
6 10821 2 0 9 6 
i] 1055:0 || 23 3 2 0 
15 0 nos | 92 6 30 0 
ws nal ag wo 8 
15 6 1179-8 % 0 2 6 
a rita a 3 9 9 
1 0 Bb 30 
6 8 ion | ao 3 
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PURIFICATION. 
The Impurities in Coal Gas, 


ammonia, = shuretted hy« . wd other 
oan of carbon. 
named i Ged ce ee 0 condenge and is 
removed in the lic ipes leading to a 
where, if this is ot r lent cay 


Fonerels Weal ressisats akan ont by tat ae mas 





scrubbers, if these are as efficient us they onght to be, or can onsily 
4 remaining ammonia (amounting to 
and foul mains, condensers, washers, and scrubbers 
in ‘a portion of tho carbonic acid (; 

gas to the oxtont of about 25 to 8 cont.), sulphide of 
ee eats {from 1 to 2 por cent, of which is 
in the gas), and bisulphide of carbon ; Ahn the bulk of these 
impurities still oxists in the gua aftor loving the scrubbers, 
forward to the Purifiers. 

‘are charged either with hydrate of lime or hydrated peroxide 
iron, or a combination of both Laceby arranged in separate 
‘layers or ‘ters within the several vessels, 


Purification by means of Lime (Oxide of Calcium), 
lime bas perfect and strong affinity for carbonic acid ond 
salph a aovol ly it entirely removes these 
compounds from the withont lea abe slightest trace of their 
‘The lize, wor, in ite state of oxide of calcium, bas no 
for the bisulphide of carbon, a0 that the greater proportion of 
impurity (all, excopt such part as is removed by the foul lime 
ibe eena'pl ealenito of Sits is carried forward into the 


id 
‘ae 
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Preparation of the Lime. 


Oram or milk of limo was used in Purifying in tho early days of 
'@% tmanafaoture, and though this was thoroughly officient, = is 
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aay the moat economical method of employing the lime, it has 
nm generally discarded on account of the obnoxious character of 
the refuse material, “ bluo billy,” a9 it was called, and the 
of getting rid of it, Lime in the hydrated state is now 


whe lime should be prepared by being slaked with clean water a 
oe two before it is required for use. If placed in the Purifiers 
before this necessary interval has elapsed, it is liable tocake or become 
more compact than it otherwise would. On the other hand, 
of lime absorbs carbonic acid from the atmosphere, and ite Puril 

x is nullified in proportion to the extent of such al . 
t should not, therefore, be prepared for any great length of time 
it is needed. 

It is w common mistake to place the prepared lime in the Purifiers in 
a comparatively dry and almost powdery state. Lime used in this 
conilition is less effective than when thoroughly moistened. Tt is also 
a wasteful method of using the lime, as a lar, proportion Cri 
material will be found unspent and almost untouched by the bone 
ties, when the vessel requires to be changed. The finely-divided 
SE to cake es other, and beers the back 
pressure. When the production of gas is great, os in the depth of 
winter, these disadvantages are strongly felt. 

‘Mr. Forstall's instructions for preparing the lime ate excellont. 
After it has been thoroughly well watered, ‘‘a simple and effective 
means of gauging the proper na of moisture, and ite 
uniformit; trenghoas the whole charge of lime operated upon, is to 
pass the slaked lime through « wire screen, with an open mesh of one 
square inch area, placed at an angle of 70° with the floor, This 
screening reduces the lumps to granular pollets of oe form 
and size, tha largest not exceeding the balk of a small hickory mk 
The proper degree of moisture is that beyond which any excess will 
stun the H dough" g adhere to Sats instoad ae aa 

‘ight variations of moisture in different portions are 
corrected by the thorough mingling of the whole in the sri 
‘The pellets do not adhere to one another Ee ea but can 
shoyelled into barrows, and reshovelled into the Purifiers without loging 
their Serene poe but the slightest compression and a 
hand resolves them immediately into udhesive putty. ‘The lime in 
this state is so ponotrable to gas, that lumps as Taegs as walnots 
are thoroughly saturated, even when lying loosely oe the surfaco 
of the Inyers.” The weight of the lime prepared in the manner 
described, and ready for the Parifiers, is 92 Iba. to the bushel. 

Quick lime nearly doubles in bulk on being slaked. els 

From 90 to 140 Ibs, of quick lime, reduced to a hydrate, are required © 


a, al 
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in of the gas produced from 1 ton of eannel, and from 
“Ste f ae ted 0 be ipl beint in suitable kilns, b 
Mr. process cination in by 
which the 


is converted into quick lime to an almost un- 








Timited ox and at considerably less cost than new lime. A 
nuimanee is got rid of, and further economy in Purification 


Purification by means of Hydrated Peroxide of Iron. 


Oxide of iron the property of combining with the sulphu- 
adem no it has no affinity for earbonic acid and bieulphide 
v whon this oxide is used exclusively, the two latter 

iti i i ied from the 
ification. As oxide 


‘bon compounds, but, from the observations made 
metropolitan gasworks, Mr. R. H. Patterson (one of 
the Raferoce) the interesting fact that the sulphur w! is 
rosent in a state of minuto division in the oxide of iron, after the 
thas been in use foreome time and frequently revivified, possesses 

lide of carbon. 


¥ 


' from various processes of the manufacturing chamist, 
at of iron possesses this advantage over lime: After it has been 
b and has taken up ite quantum of sulphuretted hydrog 
‘on exposure to the air, Accordingly, when this 


‘material is used, a floor has to be Hi ee ar ede 
nd turned over for rovivification. At the Manchostor Gas-Works, 
and plough are Soak for turning over tho foul oxide. 
or 


taken out of the Purifier it ix sulphide of iron, of « dense black ; 
‘oxporure it changes to its original reddish brown colour, 

n having been faba ope fod sulphur doposited in the free stato 
When the sulphur is found in it to the extent of about 

went. by waight (tho proportion depending on the quality 
‘the material is sold to the manufacturing chemist, and 


ide of iron, it {8 necessary to exercise certain pre- 
material, on its exposure to the air for the first 
ag often to generate 
becoming red hot. 
is considerable, and 

x2 
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the wood grids may be corapletely destros Whenever, therefore, a 
Beker omy pogo 
Ganaes 5A may 


overcome by 

Foul are should not be sa out immedi: a 
from the Purifiers. If it is allowed to remain in tho heap for a space 
of 12 to 24 hours, and then distributed over the floor, the revivification 
is more complete, whilst the liability to ignition is reduced. 


Average Composition of the Richer Descriptions of Native Bog Ore for 
Purifying Purposes, dried at 212° Fahy, (Kinga Treative) -— 


. 60% 70 cont. 
2 biogas 
- {oo 








‘As generally teed, tho material staat $0440 pe a of wan, 


Purification by means of Oxide of Calcium (lime), Sulphide of Cateium 
(Foul or spent lime), and Owvide of Irn. 


Lime alone, or the lime and oxide of iron, when proper! 
are capable of freeing the gas entirely of the whole tlired in 
carbonic acid, sulphuretted hydrogen, and bisulphide of af carbons 
brings us to the method of of Pattie expounded tho Eelcroari = 
their Report to the Board of Trade on Sulphur ic ates 
Beckton Gas-Works, January Slat, 1872; and also by Dr. Odling, 
somewhat more in detail, in his lecture on Sulphide of * Carbon, 
delivered ot the Annual Mecting of the British Association of Gas 
Managers, held in London, in June, 1872. 
phe pes lish this perfect Purification in accordance with the 
ao by Dr. Odling, three sets of PuriSers aro roquized: A 
a toh i ot noe vcd aden to We hy 
ere : = inks teat doug the aon mot fmt te 
(ol 


holders. The modus operamti is as follows > 





three being at rest (one from each set), for the purpose of 
or revivifying the Purifying material, 
‘Tho first and second sots are charged with limo, the third set with 
oa of iron. 
the whole nine are newly charged. On the gus from the 
aes entering the first set, the lime ix acted on by the carbonic 
acid and sulphuretted hydrogen simultancously, Teattnent ‘the Tisninenie 


ail 











the of the pass unabsorbed. 
aati > ene ees Meee ye nthe 
eee ee lk eg 
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Se Tare ere aes now, Pelng 
mi, the lime being wholly or in 
oe ich 


sulphide of calcium, in wl 
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R et te the ames sulphuretted hydrogen passes on to 
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question of supplying gas entirely free from aulphur in any 
formidable one for gas com| 8; not 860 much because 
coat (thongl that is considerable) of erecting the additional 
ra, as from the difteulty of providing the necessary 
ground for their erection. In new works about to be con- 
structed, a; is easily arranged; but in the majority of works 
Soa! 


it would not be easy to carry the system into 


Te 


ess nestion of cost, a careful ostimate shows that to 
i a of Purifying as enunciated, would entail 
widitional capital equivalent to close upon 2d. per 1000 


se oe pe 

of absorbing or arresting bisulphide or disulphide of 
ed eal by the eS) of calcium, was known by chemists 
and some observant managers of gus-works for m period considerably 
funiterior to tho date of the publication of either the ablo report of the 


‘or of the valuable lecture of Dr. Odling, and the princy le 
Purification, therein recommended, acted on to some extent. 
, in & paper commnniented to the British Association of 


Gas in 1870, speaking of the mode of Purification pur- 
mis st the Great Centra Works, after referring to the scrubbers, 










on to say, that ‘the gus is then passed through a series of 
ine PB , Which present a very lurge surface for absorption ; 
and the lime is left in the Purifiers after it has become 
foul, and ontil a deal of the sulphuretted hydrogen first absorbed 
= by carbonic acid. In this manner the natural affinity 
calcium for bisulphide of carbon is permitted to act, 


‘and much sulphar, in this objectionable form, ia retained. Leaving 


‘the | jérs, the gas, which ia still charged with more or ie 
are is passed through oxide of iron - 
of these operations is very nee for aul. 


te gesazoonon (in the scrubbers, &c.) and sulphide of calcium 
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are both endowed with the power of with bisulphide of 
py aba ans oh abacrbang wand Ag abje reed 
i it is. manifest jen \tast importance coal 
ms So bo ha kept in re with thee a brecdan ‘as long as possible 
28 of Purification . » In. the case of salphide 
ofl od be permitted to aot for some time after the lime has 
a ey a pepe val the pat effective, and a 
limo Parifier should not bo changed huretted hydrogen 
stberpal Unt i aswel, Sinplsoos by the carbonic acid of the raw 
gas. If it be necessary io use oxide of iran on account of 
sly oh ene of foul lime, it should be used after the lime,” 
It remained, however, for Mr, R, H. Patterson to show, which 
did conclusively, that this complete Purification can only be success- 
attained by first extracting the earbonic acid, as, until that 
entirel; removed from the crude gas, it is impossible to obtain tho 
ore lo of cere in sufficient quantity or condition to arrest the 
bisulphide of carbon, 


CLASSIFICATION 


Of the bust known Limestones of this Country, in the Order of their Barty 
and which Order also expresses their Value for the purpose of 


Purifying Coal Gas. (Hughes.) 


1, The white chalk limestone of Merstham, Dorking, Charlton, 
Erith, and other parts of the chalk range surrounding the metropolis. 

2. The grey chalk limestone, from the lower beds of chalk, 

8. Tho ing beds of the upper and middle Oolites. 

4. ‘The lower white und grey limestones of the Oolites. 

6. The most, caleareous and crystalline | pals of the carboniferous or 
mountain limestone, colours grey and blui 

6. The magnesian limestone of orkahive, ‘and Derbyshire. 

7. The while lias limestone. 

8. The blue lias limestone. 

9. The Silurian limestone of Wenlock, Pralesy Ky, and the coralline 
limestones of Plymouth and the neighourhoo 





‘The value of limestone az a Purifying agent is in im portion, 
to the amount of earthy or foreign matter it contains ; ay that which 

Teaves the sinallest proportion of insoluble sediment on being, ‘isetiad 
in diluted acid is the best. 


ren - 
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Limestone is the carbonate of lime found in its natural etate, from 
which the oxide of calcium (quick or caustic lime) is produced by the 
ion of the carbonic by means of heat in the limekiln.. 

or Caustic Lime (oxide of calcium) is lime in the solid state, 
before absorbing, or being slaked with, water. : 
Hydrate of Lime ia time in a moist state. It is a chemical com- 
ree ee and water in the proportion of one part of wator to three 
Milk of Lime, or Cream of Line, ig a mixture or solution of hydrate 
‘lime and water. 


gy 





WEIGHT AND MEASUREMENT OF LIMB. 


1 bushel of quick lime weighs about. 70 Ibs. 
loubic foot of ,, ” “a, 


” ” ” 1460 ,, 
» Is equal to about 32 bushels, 








TABLE 


Shoncing the Composition of Dijferent Limestones and their Specific 
Gravity. (Government Commission.) 
































ell fed Recreate ioe ta 
ive oF wate ja a 
Lecailss, its | adage. foi) capet | Home| Bp 
$0 | a71| aie 
1-20 | 1-78 | 1-830 
60 | 94 | 146 
90 | 285] 2-045 
180 | 1-50 | 21090 
2:00 | 4-20 | 2-481 
"70 | 6:90 | 2-00! 2260 
A trace of bitumen: was observed in ench of the above. 

meee | ee fs) a)en| eee 
‘orishire - . 64-19) 41°37 | 9°53) “20 | 1° ‘ 
Hoche Abbey do, = > |) 7°00 | 9°40 79 | 1-00) 2108 
Nook do. | 96-70 41°60 40 | 2°80 | 2198 

















Hawkins's Air Process for Revivisication of the Oxide of Iron in Situ. 


‘Mr, J. G. Hawkins discovered that by drawing in from 2} to 9 por 
Got, of air at the inlet to the condenser, revivificntion of the oxide 
Of iron in situ can ba offected to a large oxtent. 
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‘The Parifiers are thus made to continue in use for a greater length 
of time without changing; whilst it is remarkable that the oxide by 
this process ean be charged with ss much as 75 per cent, of free 
sulphur. 

Purifiors with a proportionately large area in comparison with 
the make of gas are required to obtain the fall advantage of this 
process. 

In_adopting the air process, two layers of oxide are preferable to 
ane deep layer. Owing ta the heat generated by chemical action, as 
well as to the deposition of the sulphur, a considerable increase or 
expansion in the bulk of the material takes place in the Purifiors ; and 
it is necessary, therefore, to allow ample room for the oxide to expand. 
A space of several inches should be allowed between the two layers, 
and the surface of the uppor layer should be at least 3 inches below 
the edge of the water lute. 

To counteract the effect of the nitrogen passing into the gas, (the 
oxygen haying entered into combination with the paring material), 
and reducing the illuminating power, Mr. Hawkins has devised an 
apparatus for carburetting the air. This consists of a closed cast-iron 
box, oblong in shape, which is constantly supplied with ter from the 
hydraulic main or condenser, the tur being heated, by means of 
steam pipes at the bottom of the box, to a temperature of 176° Falr. 
the boiling-point of benzole. Air is foreed, by means of a steam 
pump, through the box over the surface of the tar, being made to 
pursue & tortuous course by means of a series of baffle plates, and is 
then permitted to join the stream of gas at the condensers; 0 that 


any a condensation of hydrocarbon vapour is returned to 
tho tar well. 











The Use of Pure Ocygen in Purification. 


The chief objection to the use of air for revivifying the oxide of iron 
in situ is the importation of a considerable volume of the inert gag 
nitrogen into the coal gas, reducing the luminiferous valuo of the latwr, 
unless counteracted by the carburetting process above described, 

It is obvious that if puro oxygen is omployed instead of al rig 
air, the objection stated will be overcome. The cost of rect 
oxygen, however, rendered its use probibitory for this purpose un 
the advent of Brin's process for the production of pure oxygen from 
atmospheric air on a commercial ecalo and at a cheap rate. 

In a valuable paper read before the Gas Inatituto in 1888, Mr. 
Valon gavo an interesting description of  serios of careful experiments 
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it by him to test the value of the system of pure 
FeGaardes Wie roan oe Dusihomtion by Sechver Eon ce 


52 
E. 


was admitted at the exhauster outlet by « pipe con- 
ameter to register the quantity passing, and to & small 
oxygen was contained. 

passed into the oxide was -1 per cont. 
100 grains of sulphuretted hydrogen par 100 eubic 


peli 
i 


Be 
a ES 
th 


i 


to be an increase in Inminosity of abont 5 per 
Purification was conducted with less than the usual 
Purifying material and Purifying space. 

ys in the Purifiers, the regults were still more satis 
was found that the sulphur was deposited in the solid 
being perfectly carbonated. 
ur compounds were kept down to an average of 6 to 8 
eubie feet; and the iuminating power of the gas was 

/-25 per cent. 

‘In order to obtain the pure oxygen by Brin's process, air is first 
‘Geprived of its carbonic acid and moisture by being drawn by a pum, 
through chambers containing limo and caustic soda, and the same 
eens it, under a prossure of about one atmosphore, through 

rium oxide, contained in steel retoris 8 inches in diameter, heated 

‘in brick fornaces to a dull rod heat by producer gas. At this tempera- 

tare the barium oxido absorbs a large proportion of the oxygen eon- 

tained in the air, and is converted into barium peroxide ; the nitrogen, 

and any unabsorbed oxygen, escaping through a rolief.vulve at the 

other end of the rotoris. Whon the barium oxide is sufficiently 

p iit the temperature of the retorts is raised to bright red, and 

sy the changing of the valves, are converted into vacuum 

the absorbed oxygen,nnder the influenceof the higher 

ware redaced pressure, is given off again, and discharged 

pumps into the gasholder. ' Ths retorts containing the restored 

pee ext are allowed to cool to their previous dull red tempera 

ture, the barium oxide is again ready to abstract a fresh supply 

of oxygen from theair, With due care, and under proper conditions, 

seems to be practically no limit to the number of operations 

ay be effected by the one charge of barium oxide. The cost 

ithe oxygen obtained by the method described, including interest on 

‘Plant, wear and tear, and all manufacturing expenses, is 
Company at 5s, per 1000 cubic feat. 


uli 
Feta 


nt 
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Purification by means of Caustic Soda anid Sulphide of Sodium, 


The late Mr. R. H. Patterson patented a process of Purifying by 
washing or seribbing the gas in solutions of eaustic soda and sulphi 
of sodium, oxtracting the carbonic acid and sulphur impurities, and 90 

i ing altogether with the ordinary lime and oxide of iron Purifiers. 
The soda solutions, when saturated with the impurities, possess the 
important quality of being easily and pe ly revivified or restored 
to their original state on the gas-works, whilst tho wholo of the sulphur 
is secured for sale. The plan, however, has not been tried on an 
adequately large scale. 


Purification by meena of Caustic Ammonia, and Carbonate af 


Ammonia, 


Attempts have been made by Mr. Laming, Mr. Livesey, Mr, F. 0. 
Hills and others, to purify the gas in closed yessels by employing the 
ammonia found in tho gas for arresting the other impurities. Unfor- 
tunately, the loss of ammonia at time of desulphurating the 
we , owing to its extreme volatility, prevented success in this 
direction under the conditions adopted. 


Claus's Process of Purification by Ammonia Gas, 
_This process of continuous Parification in closed veasels, though not 


hitherto largely adopted, is of such importance as to merit a detailed 
description. 





wherein it exposed to the action of carbonic acid (obtained an 
described below), whereby the sulphide of ammonium is 

sulphuretted hydrogen being liberated, and carbouate of ammonia 
remaining alone. = 

The sulphuretted hydrogen passes through and out of the towers in 
tho opposite direction to that in whieh the crade liquor travels, and i 
dis of in the mannor deseribed hereafter; whilst the carbonate of 
ammonia solution passes forward into other towers in which it is 
heated to a temperature of 180° to 200° Fahr, 

At this tomperaturd the carbonate of ammonia, of a strength equal 
to 10 or 15 ounce liquor, loses two-thirds or three-fourths of its carbonic 
ucid, and a corresponding quantity of caustic ammonia remains in the 
liquor passing from these towers. 


azaitd 
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As only a portion of the carbonic acid evolved in the heating veauol 

alone for tho above-mentioned Sevommpasisonl sulphide 

ammonia, the surplus is allowed to escape in a ri dca, 
See ee cane ee 

J after leaving the towers, is conve; 
eee erreaicearces sacar oie whee sone 
Gisoens heat, ia generated and maintained by the admission of « 
regulated supply of air. 

‘The oxide of iron, once heated, continues to absorb tho sulphurotted 
ira ees }, owing to the continual admission of air, is eyolved 
in the fairer ot mig hia i in finely-divided particles, which is carried off 
et Rees chambors, “a ie fae com a require abt 
cation, e sane quantity, kopt hot by continual working, 
Exdatnely Cacorsposing tho edpbureiied Lydrogen seat roca it. 

The ammoniacal liquor is thon passod down distilling 
eee ne: maka 

which ix cooling chambers, in w! 
carbonate of with it Sepoelin in crystals. a 
Thence, a8 much of the ammonia gus us is required for the 
of purification, passes with the coal gas into a chamber, wl 
are allowed sufficient time to mix. 
The is then jad through scrubbing towers, whore all the 
Ly “5 in the ti Liquor, whieh may be “obtained of 40 













‘Tho liquor eaten the a of the distilling towors contains 

of ammonium, and may be used over and over again 

in the serubbers instead of water, until the aes accumu- 

#¢ to such a strength as to make it marketably valuable for 
manufacture, : 


- PURIFYING HOUSE, 


‘The house to contain the Purifiers should be lofty and wll venti- 
‘Istod, not only for the comfort of the workmen omployed therein, but 
Ao lessen or entirely remove the risk of explosion from any leakage of 
fBathat might oooar, “The house shontd also be arranged with a view 

‘ ‘oxtonsion. 

“Th ig a conveniont plan to build the house with a ground and 
‘Upper floor, and to place the Purifying vessels on the latter with the 
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connections and centre-valve underneath and fully sedand accoss- 
il ‘The ground floor can thus be used for rovivifying the oxide of 
iron, if that material is employed, or for other purposes, 

‘The vessels are discharged through an opening in the bottom of 
ench, closed by a gas-tight lid, and the fresh material is raised by 
means of an endless chain ladder, or other suitable elevating appa- 
ratus, to the floor above. . 





PURIFIERS, 
Construction and Arrangement of the Purifiers. 


‘The Purifying vessels ore almost invariably made of cast-iron, with 
sheet-iron covers secured with suitable fastenings, to prevent’ their 
being lifted by the incoming gas pressing on their under surfnce. 

Malam’s arrangement of four in the set, with connections and a 
centre-valve (Fig, 51), by which three of the vessels are kept in action, 
and ona out of use for renewal of the Purifying material, is still 
generally adopted, and is the simplest and most convenient. In some 
works a second set of two Purifiers is used in addition to the series of 
four, ond these are connected together, and to the others, with single 
or four-way valves. (Fig. 51). Under this arrangement the sot of 
four is charged with oxide to arrest the sulphuretted hydrogen, and 
the set of two with lime to take up the carbonic acid, the gas passing 
throngh them in the order shown. 


Depth and best Form of Purifiers. 


In determining the size of Purifiers, where either dry lime or oxide 

of iron iz intended to be used, it is of the utmost importance to 

ide a liberal superficial area, and to make ample allowance for 
increased gas-make, 

One of the greatest sources of discomfort to # gas sang is having 
his Poriflers go cramped and confined in their area as to ba incapable 
of doing tho work required in an efficient manner. 

‘The ordinary and best form of Parifier is the square or oblong ; this 
shape is the cheapest, affords the largest area for the space occupied, 
and is also the most convenient as regards the placing of the trays or 


ida, 
ee Tho usual depth of Purifiers is 5 feet; in some large gns-works they 
are 6 feet deep. 








al 
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Large Purifiers, say, 20 feet square and upwards, should ha ve two or 
more tie rods of round wrought-iron, stretching across them from side 


f 





















































DISCHARGE 


PIPE 






































Fro. 61. 


to side, at the upper part of the lute, to support the sides under the 
strain to which they are often subjected by the expansion of the 
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contained oxide of iron, especially where the air process, 
is in — ‘These ties should be eon 
an eyelet hole at both ends, fitting into a forked piece, also furni: 
with eyelet holes, bolted to the vertical flanges, and secured by an 
easy fitting bolt or se 

‘he capecity or Purifying power of the vessel is determined more 
by ita superficial area than its cubical volume, There is, however, * 
Baha aboa between the two, ax, when the dopth is —— and 
fully utilized, the surface area has to be proportionately ai on 
scodunt of ite resistance otfexed by tas Saeper materiel to the flow of 
the gas. It is more strictly correct, then, to say that the superficial 
area, in proportion to the depth of the Purifying matorial, is tha gange 
of the capacity or Purifying power of the cc and the maximum 
hourly or daily gas-make of which the works are capable should form 
the basis of any calculation to determine their size. 

One of the chiof conditions for securing satisfactory Purification is 
the use of vessels of large area. If coonomy and efficiency are to be 
considered, time is an important element, and rust not be di . 
‘The more passing of the gas through the Purifying media is not sufi- 
cient to insure good results; time is required for chemical affinity to 
operate. 





Rules for Determining the Size of Purifiers. 

This stated in Clegg (4th ed., p, 200) that‘ the usual calculation with 
gas in France is that an area of about 1 foot is required for 
every 250 Ibs. of conl carbonizedin 24 honrs,each Purifier being supposed 
to contain three sieves, which would amount to about three square 
= of surface to cach ton of coal carbonized.” This is not very 
explicit. 

same also atates *‘ that for every 150 cubic feet of gas 

hour which can be generated, cach Purifier should present one suj bo 
ficial foot of surface." This allowance is absurdly small, Bee 
practice, with anything near the mazimom production, would be found 
Aliogethoe inadequate, 

¢ rule given in Hughes (8rded,, p. 158) ia much to be preferred— 
viz, “ Allow one superficial yard of sieve for every 1000 cubic feet of 
eae iuced per diem,” 

lopting this rule, a works capable of producing a maximum. of 
220,000 cubic feet of gas per day of 24 hours will require four 
Purifiers, each 10 feet square, and having five tiers of lime sieves 


‘Another rule, agreeing closely with tho above, is to allow 10” 
square yards of sieve for every ton of coal and cannel that can be 
carbonized in 24 hours, ir 


| 
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at gee teeigh ead how ta ae 


fn, 
Iatiouanb >t, wl give tne snperseia a area SY Ga 


Exwcrur.—Required the superficial area of each of the four Purifiers 
tka” the production of 500,000 cubic feet of gas per 


x *6 = 800 foot su] aroa of oach Purifier. 
wy 800 = 178 (say, 1 jean peeps eer 
Por very small works where there is no exhouster, the constant *B 
tected with advantage. 


Water Lute for Covers and Hydraulic Centre-Valves 


The evils of contracted arca in Purifiers are aggravated by having 
a shallow seal to the lids or covers and the hydranlic centre-valve, 
In small works the water lute should never be less than 12 inches 
inches wide; and in medium sized and large works, from 
Tee ih 6 to 8 inches in width. 
‘Ample dopth of water lute is ospecinlly important where the back 
prosaure is mcreasod by the use of telescopic holders. 


Number af Layers of Purifying Material. 


Tn Purifiers ol od with hydrate of lime, there may be two or four 
tiers of sievos. ‘The lime spread upon their surface may be from 4 to 
B inches in depth. 

When oxide of iran is used, the layers may be two in number, and 
the material 15 to! 20 Inches deep on each. 

It is a mistako hy ed plan of placing either the lime or oxide 
ina le deep layer. 10 gas is apt to form passages through the dee) 

; whereas when there are two or more layers of less depth, it 
recovers itself, and changes its course through each. 


Sieves, Trays, or Grids for Lime and Oxide of Tron. 


Round wrought-iron rods, Q of an inch thick, bound together with 
ceniey, of angle or flot-iron, make an excellent tray, especial): 
where lime is used. They are lees suitable for oxide of iron, ‘which 








~< wal 
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deoeecng Nooens by pareseianssboniaimiies quae 
Deupducacthla eae ante eee re pos 
rsiecpae advantage over most other trays in tho 
smaller oe which they occupy in the Purifier, and 
the palene vou Pipes thoir use. Pere 
ted cast-iron auitable for either 
ie or oxide. The ee Tsually mada with stripe 
of wood (yellow » pith pine, or red doal, the prices 
being as 8, 2, 1) of any convenient Tongth tho ateij 
are 1f inch broad, $ an iocd 


tapered, the outer pieces of frame being ‘of ha Pose 

ber (hickory, beech, oak, or aah), and 1 ope 

the whole bound togother with finch 

having the heads, washers, and nuts pen nr in 
the side frames, and the holes plugged with wood or 
coment, ‘The strips are kept 4 an inch to § of an inch 
apart by pieces of wood of that thickness, and 1g inches 
square, put between them at the places where 

are inserted (Fig. 52). 








Apparatus for Raising the Lids or Covers. 


For raising the lids ar covers of the Purifiers, 
various contrivances are employed; the moat common 
being a double purchase crab, travelling on iron rails 
laid on oithor wooden boams or iron Jattice 
having their ends inserted in the walls of the build. 

ing; or, in the absence of walls, he ee on Legpac 
The lifting machi 








@, sometimes called a jath,”* 

atructed by Messrs. Cockey and Sons, is a usefal ie Oa 
contrivance for the same popes This consists of two standards, 
one on each side of the rifier, connected across the top by two 
girders a fewinches apart. The stundards, having grooved or flanged 
wheels, or rollers attached, traverse the purifying house from one end 
to the other on rails laid on the floor. The covers are 
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of his ingenious oe was submitted by him to the North 
British Astociation of Gas Managers, at their meeting in July, 1872, 
and appears at Jength in the Journal of Gas Lighting for Aug. 27 of the 








Centra and other Change Valves, 

Peete cee Tolres wii suiaa fsoed fo fi gaat it, ia now 
and, 08 a rule, is preferred to hydraulic 
lief advantages ib possesses aver the latter are the 

greater ease and facility In changing from one Purifier to another; 
inning inno event te ange of purl a 
ul ext 1e un] 
that operation. It occnpies lees porte resattie 
pees floor, and a jy us teed 4 presaure, 
greater ateadinose gaa where an ox- 
Gaeceaee 


way valves aro ted by some managers in preference 


over the ordinary single Valve are more apparent. When the latter 
ane twolve are needed for a cet ur Purifiers, and six for 

set of two; whorons, with the four-way valves, only ono-third that 
namber is required, 


Size of Connecting-Pipes 





to the square root, in feet, of the area of the Purifiers. 


i 

Thus, Purifiers 10 foot squar 
‘hare Connocting-pipos 10 foshee in diameter and Pucifere 16 foot by 
12 feet, having an arca of 192 square foot, have their Connecting- 
mete, in diameter. With the larger proportionate sixes of 
now being employed over those formerly orected, a deduction 





onnecting-pipes. 
DROBY'S MALIN THERMOMETER. 


i iona (Figs. 68 to 65) show the improved arrangement 
| by Mr. Drory, for ascertaining the temperature of the gas 
L 
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jing through the condenser and other apparatus, and the mains. 
i consista pee an outar shell fitted with a conical hollow plug tri 
aperture corresponding to that in the outer sbell, The Tester, 
fits into the plug, contains a Thermomoter, which, on being turned 


ST 





Tho. 65, 


opposite to the aperturos, ia in immediate contact with the gas, and 
on withdrawal the temperature is ascertainod. For attach 
Tester, s hole suitable for a 1-inch wrought-iron pil and 
tapped in the pipe or side of the apparatus, and the instrument is 
sorewed therein. 





For the Detection of Impuritic 
a 





Expose yellow turmeric paper slightly moistonod with water, or 
litmus paper first reddened vies weak acid, to a jet of 
gas for about a minute, If the yellow colour of the be 
turned to brown, or if the blue of the litmus be restored, Ammonia is 
present. 
Turmeric and litmus papers may be purchased at the chemists, or 
they can be prepared as follows — 
‘Tommento Paren.—Bix parts by woight of spirits of wine are 
sdded to one of turmeric powder in a bottle, and well 
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7 
ore onmaaonall for three days. A ion_of the clear 
“flaid is en fore 8 plate, aod on ‘unsized white filter- 
dng paper soaked therein, Those are then dried in air, cub 

_ into strips half an inch wide and 2 inches long, and kept for use 
ina away from the light. 

Liraee Paren.—BSix parts by weight of water to one of powdered 
Litmas, shaken well rit hac to stand for several days, 
and then filtered. iecos of white filtering paper are then 


which should be kept in a close stoppered yi 

much as possible from the air and light. Should it be desired to 

a peneaiion. add Ce eee vars? of ey 
vo uric acid, gra ly; ry , until the pink or 

gota tinge is obtained. : bs 


Carbonic Acid, 


‘Mako a solution of tos, and the through it. If 
Pinar hve prackat, axrtesake of Lee will bo prosipiated jor 









pass the gas through clear lime water, carbonate of lime will be 


Tt may also bo detected by addin, gto water im) ited with the 
a fow of sulphuric acid, when minute bubbles of Carbonic 
ad gas will be rapidly disen, 

Lim Wares is prepared by agitating slaked lime with distilled 
‘water in a bottle or other vessel. It is then allowed to stand 
mntil tho excess of lime has been a » When the clear liquid 
is poured off, and filtered through filtering papor. 

Mr. J.T. Shourd’s mothod of estimating Curbonie Acid in coal gas 
consists in eseinas datinite yolume of gas through a solution of 
barium bydrate of n strength, which absorbs the Carbonic Acid 
out of the gas; the amount of free hydrate remaining after the 
poration ‘determined by titration with deci-normal hydrochloric 
aid, Either the volume or the weight of impurity that has been 
absorbed can thence be calculated. 
tube is of the form shown in Fig. 56; the: 

above the bulbs being filled with glass bonds, 

yn tubes are ed with 20 or 80 

im hydrate solution, the strength of 

‘been accurately determined by titration with deci-normal 
jhich should bo approximately of equal at th with 

The apparatus being connected up as ake ST, 
gas are drawn by means of tho aspirator slowly y 
and followed immediately, without stopping es 
L 
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‘an equal quantity of air, which is Repti den tute 
pei aes sihesonck of 600 So, fasky aad toon nee 
ec o 6.0. 1 ant 

En a quantity of 600 o.c. into another flask held in readiness. 
The bulbs are rae washed down with water free from Onrbonic Acid, a 

few drops of the phi phenol-phthalein ( (sufficient to impart o distinct 

red colour to the liquid) added, and the whole titrated with 

-normal hydrochloric acid—the ncid being added a few drops 

at a time, with froquent agitation of the liquid until the colour is 

dostroyed. The amount of barium hydrate that has been neutralized 





Fro. 56, Fie. 67. 
ieee to the amount of Carbonic Acid absorbed from 500 0.0, 
Tab from which the percentage of the cd present, or its 
pipes orbs foot of gas, can be determin: 
SAMPLE.— TWO absorption tubes oe respectively, with 
80 c.c, and 20 0.c. of Fecianiigticsde solution. One cubic centimetre 
of the barium. nese haying previously been found by experiment as 


equivalent to 1-00 of ¥ noid. 








First Tube. Becond Tube 
Equivalent of barium hydrate employed . . B27 60: . 218 eo. 
io ucid roquirod to noutralize resultant liquid, 21-6 c.c. .. 2b4e.0. 
12-1 cc. Odo 
— ee 
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Mince. x o0on = 2°77 per cont, by volume of CO, 
116 oo. x O00E2 i aX $6488 X 98,816 0.0 _ 99.4 
Pee copes cctde Soon of pac. 


‘These calculations may be shortened by employing the factor 
0-241 for percentage by volume, and 1-99 for greins per eubio foot. 


186 X% 0-241 = 2°77 per cent. by volume of CO, 
16 «x 1-92 = 28-1 grains of por cub. ft. of gas. 


pA; omblela tert can, bo made in fiteen minutes, and perfelly 


Casey icable to the estimation of Ammonia 
in gas, ee employing acid of suitable strength as the absorbent. 
Sulphuretted Hydrogen. 
Moiston pies of writing-papor with a solution of acotate of lead 
in distilled Cpe Ge, Eee oe 
palighted a If) Ee eiieaial Hrecees be present, the paper 


etry of nitrate of silver is a more delicate test than the above. 
jis requires to be kept in a bottle coated outside with tinfoil, and 
PER Lia a Eo ear er dark place to protect it from the influence 


Lend Papor may be made of whito filtering paper soaked in 
the neetate of lead solution, then dried, cut into bys and kept in 
8 well-corked bottle for use. But the solution applied to the 
tae tai the time of making the test is prefernble. 

The following aro the regulations givon in Schedule A of tho Gas- 
ret Clauses Act, re in respect of the apparatus and mode of 
testing for Sulphuretied Hydrogen :— 
fee for Treating the Preaence in the Gas of Sulphuretted Hydrogen. 

i lage. vend (Hig. 60) containing o strip of bibulous paper 
with a solution of acetate of load, containing 60 grains of 
acetate of lead dissolved in one fluid onnce of water. 
“Tt may bo explained that— 
©0029 rm. is the welght of COs to which 1 ¢.c. of 3 oid ie equivatont. 


Cord gem. ix the woight of #0, of COs started wth melsare 
‘gre. fe the vale of 1 
SE 
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Modo of Testing for Sulphuretted Hydrogen,—The gas shall bo passed 
through the ‘vessel containing the ay of bibulous paper 
moistened with the solution of the acetate of for a period of three 
minutes, or such longer period as may be prescribed; and if any dis- 
colouration of the test paper is found to have taken ‘place, this is to 
be held conclusive as to the presence of Sulphuretted Hydrogen in the 


gas. 
‘Sulphur. 
The Sulphur present in gas, dne to com. 
junds other Sulphuretted Hy 





b; 
eee of the ret the rate of om cuba 
hi » per hour, for 24 hours, 
from a Leslie or other burner arranged within 


the wide ond of a trampet tube whose upper 
and smaller end is inserted in a condenser, 
from the opposite end of which a tube carries 









bustion, enters, 

ammonia from ligt or pieces of the 
Fic, 58. carbonate contained in a suitable rece 

surrounding the burner. The ammonia com- 

bining with the sulphurous acid from the gas-flame, is deposited 

within the condenser as sulphite and sulphate of ammonia, from which 
the quantity of Sulphur per 100 cubic foot of gas is calculated. 

Ltuminating Power and Impurities. 

‘The illuminating power of gas may be high, and at the same time a 
good deal of Sulphur and other impurities may be present. Purity is 
not always in wgiven ratio with illuminating power. 

Harcourts Colowr Test. 

‘This is one of the most useful apparatus in the gas ‘3 
laboratory for determining with ease and celerity the ccsoany at Beale 
phide of Carbon, Sulphuretted Hydrogen, and Carbonic Acid in coal 

8. The following is a description of the test, and directions for 

use, 





Testing jor Bisulphide of Carbon, 

‘The arrangement of the colour test is shown in Fig. 69; the fire-clay 
eylinder being represented by dotted lines. 

‘sg bulb, wise ie Sllod with platinzeed pamioes sao beso adjusted 


—— | 
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tus, turn on first the stopeock, sending gas 
die vate Of about helt & cabie Sort an hour, a My 


> 
wejaled igi the gus for a moment a: the end of tha horiap 
ba) 4 flame about an inch in length should be produced. Raise 


burner, 
Somabnour flag. der, and ‘place the small clay i 
Serre oed cet ee nPitce Th el clay pisome 





Fro, 69. 


A testing may bo made five minutos after the burnor is lighted, 
‘excopt when the apparatus is first used, whon tho gas should bo 
to flow through the bulb for quarter of on hour, or a little 

if, and any number of testings one aftur another as long ax the 


Bees a Mating ison fol Lay a piece of white 
of testing is as follows :—Lay a piece of white paper on 
the table by tho sido of the burnor, and fix n piece of carboard 


fone glass (once for all) up to tho mark with standant coloured 
‘Tiyaid, and cork it tightly. Dilute some of the lead syrap with twanty 
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feos arenas Gipiled eae ee ae Gl ag ed 
ve la hepa te od lor ae, 


coum 8) tube and elbow-tube, and connect, as 
be, en bulb and aspirator, placing the two 





raid tite by 

The Sapien should be full of water at starting, and the measur- 
ing oylinder empty. Turn the tap of the 3a 
stream of bubbles gt rise through the selaon of Turn off 
the tap for a minute, and observe the lic bottom of the 
clllaty-tobe. 1 it gendoally rises, the india robber sonnections 
are not air-tight, and must be made so bo! Avoid 


the tap when the colour seems almost tar enough ; sores the 
two; turn on the tap, if necessary, for a few mom thea 
compare again; and so on, till the colour of the two wo ligula is the 
same, 

‘The volume of water which the measuring cylinder now containg 
oe ge of oe cae ia 


‘This volume of gag contained a quantity of qo 
epee whieh, z Lead Sulphide, has coloured Tg nn the 
test-glass up to the standard tint. The st aa 
such that, to impart this tint to the volnme of liquid, ‘O18 grain 
of Lead Sulphide must bo present, containing 0-0025 grain of cone 
Henco, supposing the moaguring cylinder, each division 
corresponds to 1-2000th cubic foot, to have been filled to the Me 
division, 80-2000ths cubic foot of gas contained 0-0025 grain of 
sulphur. From this ratio the number of grains of Sulphur existing 
4s Bisulphide in 100 cubic feet of the sample of gas tested can 
easily be cnloulated. 

@ following table gives the relation between 2 es the divisions 
of tho monsuring cylinder filled with water, and (S' Nie of 
Sulphur existing as Bisulphide in 100 cubic feet Ena. 100 gaa 
contains besides Carbon Hisulphide, some other Sulphur ae 
which are not transformed into Sulphuretted otal 
of heat, and which contain Sulphur amountin; hide Lull Tor ee 
in 100 oubic feet, this quantity must be nded to that found 
Bulphu if it is wished to know approximately the total amonnt 

ur. 





Pa aii 
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TABLE L. 
00 
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R - 9 B . 68 150 
For 








Me clone of th 
ante if the li 
“i a et it must bo lot cool befaro joa fe 

‘The Hiquid w! has been used becomes colourless after beis 
exposed to itelisnt for a few hours, and may thus be used over and 

ee for 20 times or more, if it is not allowed to absorb car- 

‘acid from the air, The best modo of working is to have two 

eee into one of which the coloured liquid is emptied 
hile the glass is re-charged from the other. 


Tating for Sulphuretted Hydrogen and Carbonic Acid. 


‘The apparatus may also be used without the bulb-tubo and stand to 
my ae of phureited Hydrogen or Oarbonie Acid in gas at 





inthe. ease directly into the tost-glass, which is 
ei Tead solution for Sulphurctted Hydrogen, and with a 
a solution of barium hydrate (baryta water) for Carbonic 
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When the gas contains more than 50 =e of sa as Sulphu- 
retted Hydrogen in 100 cubic feet, a smaller cyli 
1-200th cubic foot, is used to measure the volame or ta liquid run from 
the aspirator. The divisions on the smaller cylinder are tenths of the 

\ding divisions on the larger cylinder; therefore when it is 

used the aciees under § in eb I. must be read as whole numbars 
by omitting the decimal point 

To estimate Carbonic vere & standard liquid containing © dette 
amount of suspended barium onrbonate is used for comparison. 
glasses are mgr ester romney inp cree T= 
and with buckground behind them. ‘The passage of the 
should be interrupted, and the test-glass slightly shaken once or t 

‘to wash down any particles of carbonate which cling to the sides 
onthe 8 above the surface of the liquid. The should 
be shaken before the comparison is made, in order that the precipitates 
may be ina similarcondition. When the two liquids are judged to 
be equally white and opaque, the volume of water in the measuring 
cylinder ives the volume of which has precipitated « known 
wens of barium carbonate. ble IL gives the relation between 

ee divisions of the large measuring cylinder filled with water, 

(C) the volume of Carboni¢ Acid in 100 volumes of 

the gns contains more than*72 per cent. of Carbonic Acid, the smaller 

measuring oo should be used, and tha values af (C) multiplied 




















by moving the decimal point one place to the right, 
TABLE IL. 
° v v v o 
m2 Bl 66 7. . Oe 
“65 wm. Bi. ~ . 3 
“60 5 | 3 as. 09 
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After ouch testing the Aiea isa cil tube should be ae 
with a little dilute hydrochloric acid and well rinsed with di 
water. The turbid liqnid is poured into a flask, which shonld be kept 
well corked, containing an oxcoss of crystallized barium hydrate. 
After the suspended precipitate has subsided, the clear liquid is 
poured off, or, if necessury, filtered, into another flask, also kept well 
corked, from which it may be poured into the test-glass when required. 
Care should bo taken not to expose tif solution to the air longer than 
Instructions of the London Gas Referees as to the Times and Mode 

of Lesting for Purity. 

‘The testings for purity shall extend over twonty hours of each day, 
and shall boxoade upon ton cubic feot of gas, which shall be tested 
mecessively for each of the following impurities :-— 


L,—Sulphuretted Hydrogen. 
The gas shall be passed as it leaves the roaree ‘through an 
Fig. 60) in Ristidiars suspended slips of bibulous paper, 

With basic acetate of lead. 
‘Test-paper from which these alips aro out is 
tobe from time to time by moistening 
sheets of bibulous paper with a solution of one part 


of Sugar of Lead in eight or nine of water, 
ind holding each sheet while till damp over the 


i 





ter | 


vila disoleration of the slip of Test-paper is 
“fond to have taken place, this is to be held con- 
2 ld to the presence of Sulphuretted Hydrogen 

hye Frosh en are to be placed in 


on ‘the event tien = ini cxihy being discovered, 
‘me of the Test-slips shall be placed in a stoy 
bottle amd kept in the dark at the ‘Testing-place ; 
the remaining slips shall be forwarded with the 





IL.—Ammonu. 


‘The gas which bas been tested for Sulphuretted Hydrogen shall pass 
a a Apparatus consisting of a glass cylinder filled with 
plats toads, whi wwe been moistened with @ measured quantit, of 
standard Salyiete Acid. A set of burettes, properly graduated, 
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‘Tho maximam amount of Ammonis allowed is 4 grains par 100 eubie 
feot of gas; and the ceaaes eka bo made 60 as to show the exact 
amount of Ammonia in the 


‘Two Test-solutions are eee dilute Sulphuric 
Acid of euch strength that 25 measures (septems neutralize 1 
of Ammonia ; Saeed olution af Ammonia, 100 measures 
of which contain figem of Ammonia. 

‘The correctness of the resulieto be obtained depends upon the ful- 
filment of two conditions -— 

1. The preparation of Test-solutions haying the proper strength. 









= . The accurate + formance tae lh ene of testing. hac 
'o prepare the lutions the following processes maj 
by. the Gas Examine 4 


gallon of distilled water into a clean earthenware jar, or 
other suitable vessel, Add to this 94 septems of pure concentrated 
Sulphuric Acid, and mix thoroughly. Take exactly 50 septems of tho 
liquid and precipitate it with Barium Chloride in the manner prescribed 
for the Sulphur Test, Theweight of Barium Sulphate which 50 
of the Test-acid should yield is 18°8 grains. ‘The weight obtains 
the dilute acid eee as above will be somewhat. ‘crraaloapibe 
Sulphuric Acid used had a specific gravity below 1 

Add now to the diluted acid a measured quantity of water, whieh isto 
iene = ibtracting 13°8 from the weight of Barium Sulphate ob- 
tained in the experiment, and multiplying the difference by The 
resulting number is the number of septems of water to be ‘added. 

If these operations have been accurately performed, a second pre- 
cipitation and weighing of the Barium Sulphate obtainable from 60 
sqptems of tho Test-acil will give nearly the correct number of 18 
grains. ¢ weight exceeds 13-9 grains, or yw LOT 

If th ht exceeds 18-9 falls below 1 
more water or Sulphuric Acid must be added, und fresh trials made, 
until the weight falls within these limits. Tho Test-acid. cae ‘pro- 
pared should be transferred at once to stoppered bottles, which have 
well drained and are duly labelled, 

‘To prepare the standard solution of Ammonia, measure out as beforo 
a gallon of distilled water, and mix with it 50 septems of strong sole- 
tion of Ammonia (sp. gr. 0°88). Try whether 100 septems of the 
Test-alkali thus propared will neutralize 26 of the Test-ncid, proceed 
ing according to the directions given sub: alo as to the mode of 

testing. Ifthe acid ot iy neatralized y the last few the Test- 
alkali is of the required strength. But if not, additional 
quantities of water, or of strong Ammonia solution, must be added, 
and fregh trials made, until the propor strength hos been pet 
‘Tho bottles in which the solation 18 stored should be filled nearly fall 
‘and well stopper 

The isi of tosting is as follows :—Take 60 septome of the Toat- 


ll 
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acid (which is greatly in excess of any quantity of Ammonia likely to 
be found in the gas), and pour it into the glass cylinder, so as to well 
wet the whole interior surface, and also the glass beads. Connect 
one terminal tube of the cylinder with the gas supply, and the other 
‘with the meter, and make the gas pass at the rate of sbout half 
<nbic foot per hour. Any Ammonia that is in the gas will be arrested 
by the Sulphuric Acid, and a portion of the Acid (varying with the 
quatity of Ammonia in the gas) will be neutralized thereby. At the 
end of each period of testing, wash out the glass cylinder and its con- 
tents with distilled water, and collect'the washings in a glass vessel. 
‘Transfer one-half of this liquid to a separate glass vessel, and add a 
quatity of 8 neutral solution of hematoxylin or litmus just sufficient 
tocolour the liquid. Then pour into the burette 100 septems of the 
Testalkeli, andj gradually drop this solution into the measured quantity 
of the washings collected, stirring constantly. As soon as the colour 
changes (indicating that the whole of the Sulphuric Acid has been 
neutralized), read off the quantity of liquid remaining in the burette. 
To find the number of grains of Ammonia in 100 cubic feet of the 
4, maltiply by 2 the number of septems of Test-alkali remaining in 
the burette, and move the decimal point one place to the left. 
The remaining half of the liquid is to be preserved for a week in 
bottle duly labelled. 


I1.—Sulphur Compounds other than Sulphuretted Hydrogen. 

The gas which has been tested for Sulphuretted Hydrogen and 
Ammonia shall next through @ meter, by means of which the 
nite of flow can be adjusted to half a cubic foot per hour, and which 
is provided with a self-acting movement for shutting off the gas when 
fen cubic feet have passed. 

The testing shall be made in a room where no gas is burnt other 
thin that which is being tested for Sulphur and Ammonia. 

The apparatus to be employed is represented by the diagram (Fig. 
58), and is of the following description :—The gas is burnt in a small 
Bunsen burner with steatite top, which is mounted on’a short cylin- 
‘trical stand, perforated with holes for the admission of air, and having 
on its upper surface a deep circular channel to receive the wide end 
ofa glass trumpet-tube. On the top of the stand, between the 

- uwrrow stem of the burner and the surrounding glass trumpet-tubc, 
te to be placed pieces of commercial Sesqui-carbonate of Ammoni.. 
‘ighing in all about 2 ounces. 

he products both of the combustion of the gas and of the gradual 
Whtilization of the Ammonia salt go upwards through the trumpet- 
tube into » vertical glass cylinder, packed with balls of glass, to break 
w the current and promote condensation. From the top of the 
eylinder there proceeds a long glass pipe or chimney, serving to effect 
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some further condensation, as well ae to rogulate the draught and 
afford on exit for the uncondensable gases. In the bottom of the 
cylinder is fixed » sinall glass tube, through ‘which ire Tiqoid (formed 
during the testing) drops into a beaker placed heneat 

‘The following cautions are to be observed panera and setting up. 
the apparatus -— 

See that the inlet-pipe fits gas-tight into the burner, and peat 
the holes in the cireular stand are clear. If the burner 
Tuminous flame, remoye the cP piece, and, having hamm< yes 
gently the nozzle of soft metal 
‘a hole as will give passage to ‘half a cubic foot of gas per hour at 
‘A convenient pressure, 

Soo that tho tabulare of the condenser bas an internal diameter 
of not less than } inch, and that its outside is smooth and of the 
same size a8 the small end of the trampet-tube. 

See that the short piece of india-rubber pipe fits tightly both to 
the trampot-tubo and to the tubulure of the condonsor. 

‘The small tube at the bottom of the condenser should have its 
lower end contracted, so that when in use it may be closed by = 
drop of water. 

1 india-rubber pipe at the lower end af the chimmey-tube 
shonld fit into, and not simply rest upon, the mouth of the eon- 
denser, and the upper extremity of this tube may with advantage 
bo given a downward curvature, 


At the end of each period of testing, the cylinder and pbs pose 
are to be well washed out with distilled water. Fresh pieces of Seaqui+ 
carbonate of Ammonia are to be used eaoh day. 

‘Tha Gas Examiner shall then proceed as follows :— 

‘The liquid in the beaker and the water used in washing out the 
Apparatus shall be put into the same vessel, well mixed, and measured. 
One-half of the liquid so obtained is to be set aside, and preserved for 
‘a week, labelled, in case it should be desirable to verify the 
correctn’ if the testing. 

‘The remaining half of the liquid is to be put into a flask, or beaker 
covered with a inrge watch-gluss—irented with Hydrochloric Acid 
sufficient in guantity to leave an excess of acid in the solution—and 
thon raised to the boiling point. An excess of a solution of Barium 
Ohloride is now to be added, and the boiling continued for five minutes. 
The vessel and its contents are to be allowed to stand till the Bariam 
fe settles at tho bottom of the vessel, aftor which tho clear 
oe is to be as far as possible poured off through a paper filter. 

2 remaining liquid and Barium Bulphate are then to be poured on 
to the filter, and the latter well washed with hot distilled water. 


a — 
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maining perfectly clear, become cloudy, th it bo con. 
tinued until, on repeating the test, no “pypreca ere _Dry 





dates remain, allow the crualble 
aiceator over strong Sulphuric 
areas Tho uh ‘ance between the first and 
second weigh) crucible will give the number of grains 
Bae i Multiply this number by 11 and divide by 4; the 


This numbor is to be corrooted for tho variations of tomperntare 
Thaminang Bowe Ly ipl h mast dit sy tear 
wer (see post), with this difference, that 
and ‘Thera ermometer aro to bo taken for the day on 
oe the tntng ‘testing: acid and also the day on which it closed ; 
‘and the mean of the two is to be used. 
This Lier may bo made most simply and with sufficient 


sooaracy in the following manner — 
When tho Tabular Number is between 955-065, 960-075, 976-085, 
986-996, inoreaso the number of grains of Sulphur by ;4gths, 


wipe ee matter Number is botween 996.1005, no correction 


When the Tabular Number ix between 1006-1015, 1016-1025, 
1085, diminish the number of grains of Salphur by stot, 


a 











rhothe. 
Ln aie (moan). . 29-4 
+ /Thermomoeter (mean) . + 0 68 
. Gabolar Number. 985 
.. Barium are fram 6 cubic fuet of Gus... 4°8 
MMultiply by 11, and divide by 4. lL 
4)47-3 
te ale in 100 a ft. of Gas eeerwas) ue aie 
Grains of Sulphur in 100 cub. ft. of Gas (corrected). . . 1atruu 


(Reault: 12°1 grains} 





160 ‘NBWBIGGING’S HANDBOOK FOR 





As to the Maximum Amounts of Impurity in cach Form with which 
the Gas shall be allowed to be Charged. 
Sulphuretted Hydrogen, 
By the Acts of Parliament all supplied must be wholly free 
fet this impurity, & 


Ammonia. 
The maximum amount of this impurity shall be d grains per 100 
cubic foet. 


Sulphur Compounds other than Sulphuretted Hydrogen, 
The maxizoum amount of Sulphur with which gas shall be allowed 
& be charged shall be 22 grains of Sulphur in every 100 eubie foot 
gas. 


STATION METER HOUSE. 

Tho Station Meter House, if conveniently situated on the works, 
and made sufficiently large, may contain in addition to the moters, 
the station governors, exhaust and pressure register, @ range of 
pressure gauges, and a jet photometer. 

‘When thus a they are all within the purview, and imme- 
iately under the control, of the workman in charge. 

‘The Meter-House is susceptible of ornamentation, and should hare 
a little bestowed upon it, besides being kept scrupulonsly clean and 
well yontilated. 





Station Merer. 

‘The quantity of gas manufactured, as it passes into the holders, 
after ite purification has been completed, is moagured and recorded 
by the Station Meter, 

This is invariably of the ‘ wet" description—that is to say, the 
measuring wheel or drum is caused to revolve by the elastic force of 
tho gas pressing upon the surface of a body of water, with which lap 
vessel is charged up to a certain line, 

In construction it differs slightly fram the wet metera used by 
consumers, but its principle of action is identical with these, 

The Meter case, which ie of nae is Bate either eylindrical 
Fig. 61), or rectangular (Fig. 62); the former shape being gonerally 
Fie os sizes up to 20,000 cubie feet per hour. When it is reet- 
angular in form, the roof is composed of wrought-iron plates, usually 
No. 10 B.W.G. 

‘The mensuring wheel or drum is made of charcoal annealed tinned 
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riveted lered together in segments, and the shah or 
asle is pope saree 

‘The Ble as series of enamelled dials, 
with wheel-work and pointers indicat from 100 to 100,000,000 
cubic feet at each of their revolutions. dial figures, unlike those 
on the consumers’ meters, all run in the same direetion. 

An eight-day clock and tell-tale sepals are Pare infront, above 
‘the index, ‘a circular plate, a of card paper is 
fixed ; and a lead pencil attached Inno, = again is attached 
to and actoated 


the minute r of the cl poke ae pressin, mn the 
indicates a ere hanes oF of the gag “ luction 
each hour of the day and night. 


1 








Fie. 





piass sapacity of Station Metor is designated by the quantity 
of foot which it is capable of passing per hour, the moa- 
Soon To plete 120 down to 70 revolutions, as a maximum, in 
‘that titae (the number of rovolutions depending on tho rize of the 
‘iustrament), with a loss of prossure not exceeding 5-10ths of an inch 
tetween the inlet and the outlet. Thus, if the dram have a capacity 
ee ies x ellen 6000 cubic feet, the size of baer 
capacity be 200 cubie feet, then 200 x 100 — 20,000 cubie foot, 
‘the size of Meter, and so on. 
is thus easy to determine the capacity of the wheel or drum 
Saeed to measure any given production. Say the ma.ciun hourly 
of gas in a works is 80,000 cubic fect ; then, 
- $0000 = 800 cubic foot 
(a capacity of the measuring wheel or drum. In all cases a 
rasonable margin in size should be allowed for rowing predustion. 
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When a Meter wheel is driven bey bal pak 
friction is increased, Peer ete 1 oe ee 
and the registration ied. 

a a cas ee ee ee 


foundation, with raised eton 
Wale ed ah bye pe and Le ee ieeert 


SREY pretties one boat Oc te Bat cient (oie 
an ‘ims aeure 1e ontl 
ary pressure gauge pipes 


and a differential mre Fig. 66) 5 
tubo and funnel, Tihs mee ae “ Seoking cock, 
TABLE. 


Station Meter Details, 








Number of ‘Prom 
Psst | coos | paints, | kam | Diameter 

fensuring Drum|Aotunting the Sood 
Set ; 


i 


H 


stusoroaupEseuoctagsent |? 





aBeuopocuse=yecoggngee! 





- 
a 
Bl Scostocnesseuawemeney 


it 
PSSRSEDODEIAEEODSESDIIE 
BE Sccercancseeescweceny 


SESEESESE Seasssesnes 20 
3 














THE PRESSURE GAUGE. 
‘The ordinary Proasure Gauge Mee 63 and 64) has its tubes, which 
See charged with water to the zero line on the ivory or box- 
le between. aduated into inches and lente cu wt = 
Tage otany Tongth as and the scale may be figured either 
inches or teats of an inch, as shown, 














GAS ENGINEERS AND MANAGERS. 168, 


Sete een oy Reciel $0, tbe: rain on onrvies pice, chon? 
‘6 short connecting tube, tho difforence between 
the two water levels represents the gas pressure. 

A series of theve Gauges, to indicate the pressure existing between 
eens Nee roses, shoal be ixol fe aad Doe 
for frequent inspection. 

‘s Gauge (Fig. 65) is constructed on the same principle as the 
above, Oey ee a ees 
el ferences of water level, and the dial being 








Fr. 66. 





(Eig. 66) is commonly attached to the inlet 
and outlet pipes respectively of station meters; the indications of the 
instrament the difference in pressure between the two, showing 


colour from q 
‘The glass tubes of Pressure Ganges, when foul, may be cleansed with 
‘a weak solution of sulphuric acid in water. 


PRESSURE AND EXHAUST REGISTERS. 


murpeocle of action of these instruments (Fig. 67), invented by 
Omaley, is the same as that of the foregoing, but they are made to 
‘teewrd we well ag éndicate the prossure or exhaust, as the case may be. 
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‘This is accomplished by moans of a tlont in water, to which a vertical 
spindle is attached, having a lead pencil at the upper end, pressing 
upon a cylindrical graduated roll af paper upon m drum, which is 
Eaatsad Io Saeclve by sloslcwork onco iit {he 34 Leure:-o4Tha ni pae Reon 
ig renowed daily. 

The Hahauat ter is connected to the mains on the works, at « 
point between the hydraulic main and the exhauster, and the ae 
shows a in the see of the manager, the exhauster hag been 


cha regularity 
= Register i is “atiached to the street main be; the 
governor, and a the varions pressures maintained therein during 
the day and nig! 
‘riaimonee Bane. the Exhaust and Pressure Registers is sey 
one of detail in construction ; the zero line in the former bei 
midway on the seule, and the spindle lengthened to correspond, wie 
the area of the float is also increased. 
the latter the zero line is at the bottom. 
Wright's Pressure Register (Fig. 68) is 
combination of the King’s gauge, with a time- 
piece, having a circular plate and paper dise 
instead of a dial. The 24 hours are 
on the dise, and a pencil at the end 
actuated by the float, pressing upon aon 
records the varying pressures. 











Fro, 67. Fre. 68 
Mr. W. H. Cowan has invented a neat and compact instrument 
which records the pressures b; Photog ‘aphy upon sensitized sheets on 
ee Sea ler, instead of by th ¢ markings of the usual lead 
pencil. 
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GASHOLDER TANKS. 


The Tank is that portion of the storage reservoir for gas which eon- 
tains the water in which the floating vessel or holder rises and 
descends. (Figs. 69 to 71). 

Tt may be constructed either wholly or partially under the 
Jovel, or (as in the case of iron Tanks) entirely above ground, (Fig. 70). 





Fio. 6 


tne, 





Fro, Wh 


Th excavated ‘Tanks, wherever the substratum is favourable, il is 
Sconomical to leave a circular or conical mound in the centre, 
This is called the “dumpling” or “cone.” (F . 

Tanks are occasionally formed by making a circular cutting in the 
fround, and erecting therein an iron or brick annular channel to 
Sonizin the water, tho intervening central space being also covered 
with water, but only to » fow inches depth, ‘Theso aro called 
“Annaler” Tanks, (Mig. 71.) 
















\ere @re SO nUMEroUs oa ae 
the plan, sometimes sdopted, of placing the pipes in a recess built 
in the Tank wall. ‘The objection to this recess is that it breaks the 
circle of the wall, and congequently woakens its power of resistance to 
ontside pressure; but continuity of the circle can be secured by 
strutting the opening with cast-iron strats as in Fig. 74. 





Fro. 71. 


Or the pipes can be made square in section, and built in with the 
wall, as in Fig. 75. 

When a brick or stone Tank built in blue lins lime mortar is of lange 
dimensions, the walls may be strengthened at intervals of 2 or 9 feet 
apart, by rings 2 or 3 feet in width, of the brick or stone laid in Port. 
land cement mortar. 

Hoop-iron, or flat wrought-iron rings, built at intervals into the 
rusomry or conoreey are occasionally used for giving strength to the 
walls ofa Tank, When the diameter is great, and particularly in Tanks 
where no puddle is employed, flat bar-iron hoops, braced or tightened: 
by screws or cotters, are also sometimes placed round the q 

When from any cause it is found impracticable or undesirable to 
construct a masonry Tank, whether of stone, brick, or conerete, with 
ita coping on a level with the adjacent ground, circumstances maj 
require that the raised portion of the wall should be stren; 
in addition to the support given by the earth bucking, either by 
flat wronght-iron rings built into it, or by outside i 
hoops. One such ring or hoop will suffice for evory 4 fect in height 
of the Tank wall above the natural ground level. The strength 
‘of the iron will, of course, be determined by the dimensions of the 
Tank ; but it may be stated, by way of guidance, that fora Tank of 102 
foct in diameter, the iron should be 6 inches wide and 3 of an inch 
thick. ‘The flat ring is mnde continuous throughout the elrele by 
rivoting, and the hoop by screw-bolts or cotters. 
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‘Tho bricks used in building a lank should be thoroughly well wetted 
before being laid, to cause the mortar to adhere. 
In time of severe frost all brick and stone work should cease. 
ap aa wa 
a ‘might uy me, the new 
covered with weather foarda < 
Conerete. 
6 
Blue lias lime concrete (for fowniations) — — 
Gravel, shingle, broken stone, bricks, or old retorts, 
I toZinohescubo, . . . + . ss + B parts. 
Clean sharpsand . . . » «© «© 2 parts, 
Blue lis or other hydraulic lime . ety alee en AUSSIE 
Portland cement concrete (for Tank walls) — 
Gravol, shinglo, broken stone, bricks, or old retorts, 
l}inchescube . 2. 1 ew ee ew T porte 
Clean sburpsand 2 2. we eB prt 
Portland coment... | 1 ese . 1 part. 


Mr. J. Douglas gives the following useful instructions for mixing 
or the concrete :—* A platform, about 20 foet aquare, of 
» Should be laid on the ground to cum tbo. gan xing of 

the materials. The measure for the material is siraply a square box 
without top or bottom, and should contain, as a convenient quantity, 
about halfa yard. It should bo twice a» many inchos deep as the 
Proportions of cement and ballast. For instance, if the cement ix 
1 in 8, it should be 16 inches deep. Inside, at 2 Inches from the 
fop, nail a lath all the way round; and after placing the measure 
at one end of the platform, fill the box with shingle or ballast to 
the level of the lath, and complete with cement, striking the cement 
level with  straight-adge. The box measure can then be lifted ap 
and removed, when the coment will fall down over and a the 
mearegniss S08 the whole mass should be twice turned over dry. Water 
con then be added through a rose, and the whole turned twice over 
again. As little water should be added as possible, but enough to 
moisten the whole mass, ‘The concrete is then fit for 

use, weather it is necessary to keep the work damp, as, if 
there is not suificiont water to enable the cement to set—about 
If per cent—the concrete will be useless. It is also important to 
thoroughly ‘wet the previous work on which the fresh concrote is to be 


Conerete is best plavod in position from barrows wheeled close up; 
it should then be Well and solidly rammed down. To tip it from & 
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t (a8 was former! sha tice) is objectionable, us tending to 
— » sr 


disintegrate the ingr which it is com 
Spee ba eeredilnenly mb rmiyety so yes =) 
for a Tank; bat there is no reason why it should not answer 
admirably for that parpoge. Its composition is ag follows :— 
Coal ta: ae pare 
ee eS ee ey i. 


Gravel, shingle, broken stones, bricks, or old 
retorts, not ag than a = i\ aah * 7 parts. 
Clean, sharp sand . . - « 2 parts, 
‘The tar and lime to be first mixed feet and the other materials 
added, All to be thoroughly dry. 


The kind of Mortar employed. 


In the construction of brick or stone Tanks, wilie mortar or 
coment mortar, either one or the other, or both, is invariably need. 
The following is their composition :— 





Hydraulic Mortar, 
By measure. 
Bost blue liaglime . . . . » + + + AL part. 
Clean sharp riversand. . . . . + . S paris. 
or, 

Bost bluo liaslime . . . . . . . . parte 
Buritcly . . . . . . ss . Sh parte, 
or, 

Best blueliaglime . . 5. 6 ee Pipette 
Posolana . . ) sw ee ee pare 
loan sharp sand =»... ew ee O parte. 
Cement Mortar, 

Cement, Portiond . . . . . 5 ss Apert 
Clean charp sand. 3 parts, 


‘The lime should be fresh bass mt nol more ‘than suilicient of the 
mortar for aday's work prepared at once. The cament mortar should 
only be made as it ia being ued. 

‘The characteristics of good Portland cement are thus succinctly 
stated by Mr. Faija :—* In colour it should be of a dull bluish grey; 
and ahguld have a clear, at almost floury fool in the hand; 
should weigh from 112 Tbs, to 118 Ibs. por atriked busbat (87 to 2ibe 
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Cpa eater moulded into a briquette, or small testing- 
Erock, and in water for seven days, should be capable of resisting 

strain of from 900 to 400 lbs. per square inch, Thecement 
should, during the process of xotting, show neithor expansion nor 


Asphalte or Tar Mortar, 


Coaltar. . «1 we ee wh 6S Dart, 
TBiiedtine oo... Spat, 
‘The tar and lime to be mixed together, and sand, in a thoroughly 
dey state, to be afterwards added, 
Puldle. 


For clay mixed with’one-thizd sand, silt, or soil free from 
fibre, is proferable to pure clay, being firmer in texture, and 
lest Tinble to crack when dry. [t shonld be prepared outside of the 
put in in thin layers as the wall of the Tank is built, kept 
trodden woll in with the feet, and backod up with cart! 
pounded. A cubic yard of puddle weighs about 2 tons, 


Tron Tanks, 


In iron Tanks the flanges of the bottom plates should always be 
insiile = whilst those for the sides may be outside, and the plates should 
break joint with each other throughout. 

Troa picrs, or picrs of brick, stone, or concrete, are erected at equal 

‘aparbround the outside of ron Tanks, for the purpose of sup: 
the gusholder columns or standards. If the Tank is of 
li ions, the standards may be bolted to strong brackete 
secured to the upper tier of sido plates. 


Leakayes from Irom Tanks. 


‘Leakages of water from iron Tanks may often be greatly reduced or 


allogetlier stopped by emptying a bushel or two of horse dung into the 
‘water eontiguons to the escape. A handful of fine iron filings sprinkled 


chal the dung will be found of advantage. By this simple 


i 


i 










3 


, very heavy escapes have frequently been reduced to a mere 
within the space of a few minutes. 


Dry Wells, and Inlet and Outlet Pipes. 


‘The dry or stand pipe well is not necessarily tho invariable accom- 
a Gasholder Tank, Some engineers prefer to dispense 
‘with it altogethor. 
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Many of the largost Tanks are made without dry wells, the inlet and 
outlet pipes being of such ample diameter as to admit of their exami- 
nation and repair, if need be, from the inside. 

‘The advantage suppoeed to be gained by providing a dry well is the 
facility which it affords of access to the inlet and bes pipes, both 
vertical and horizontal, in case of fracture, without disturbing the 
puddle or other backing of the Tank wall. 

In small Tanks it is not unusual to form a recess in the Tank wall in 
which the inlet and outlet pipes are placed, and are thus accessible 
when the Tank is emptied of water. (Fig. 74.) 

‘The inlet and outlet pipes, especially when of wrought-iron, should 
be securely anchored or bolted down to the stone or concrete base on 
which they rest within the Tank, If this is not done, the water, by 
reason of lis floating “power, ia liable to raise them slightly, and 90 
disturb and cause a leakage through or past the puddle or conerete in 
which the horizontal portions of the pipes are embedded, 


Thickness of Tonk Walley 


‘The walls of masonry Tanks (brick, stone, and concrete) are never 
required to resist, unsupported, the pressure of the water acting upon 
their sides; but are invariably boil under the surface level of the 
gem within the g} of an excavation made for that purpose, and 

ia, backing of earth carefully rammed all round them, This 
earth backing usually offers a resistance to the pressure of the water 
within the Tank, greater than the combined weight of the wall and 
the cohesive nature of ita component ingredients ; and consequentl; 
in designing a Tank wall, this fact is allowed for, and a deduction mado 
from the calculated unsupported thickness of the masonry, : 

In the well-known Ménoire by M. Arson, a translation of which, by 
Dr. Polo, is given in “ King’s Treating” (Vol. I1., P. 18] et eg.), the 
author investigates this subject with his usual ability. After some 
preliminary observations on the nature of the ground, and the choice 
and placing of material, he proceeds to a consideration of the forees 
and resistances in « Gasholder Tank of masonry, and deduces the 
following formulie :— 


As to the Pressure of the Water, 
H 
(4) 8D G = the total force of the water. 
Then as to the threefold revistance to this force. 


* 
(ajc pa = the resistance of the curth backing, 
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PED 
(2) 2 = the resistance of the weight of the masonry, 
(8) K B® B = the resistence due to cohesion. 
Adding the combined resistance from the three sources together, we 


havo— 


ope PE DE KmE, 


And to produce stability of the Tank these must be greater than the 


effect of the pressure of the water— 


spt 


where te = Internal diameter of the Tank in feet. 

ertns of the wall (avorage) in feet. 
diameter of the Tank in feet. 

hewke of wall in feet, 

Woaight of a cubic foot of water. 

Resistance of the earth backing in Ibs. per sq. foot. 

Weight of a cubic foot of the masonry, 

K = Cohesive forea por 3q. foot. 


Applying these formul to one of the oo lea of Tanks actual 
lot us see how they work out, ¢ the Tank desoril 











D= Tnternal diameter of tank, 122 foot. 

E. = Average thicknens of wall, 24 feet. 

External diameter, 127 feet. 

Heiglst (or depth), 24 feeb. 

Weight of a cubic foot of water, 62°5 lbs, 

© = Resistance of the earth backing per sq. foot, clay and earth, 
gay average 1200 lbs, 

P = Weight of a cubic foot of the masonry, 112 lbs. 

K = Cohesive force per aq. foot, bricks in'1 Portland coment to 

8 sand, mortar, 81,680 Iba, 








its 


H ae 

eco ah OS = 17,568,000 = total force of 
() 8D E 625 x 12g the Pes 
in Iba. 
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a) oD E = 1200 x 197 8 = 48,801,900 = resistance of 
earth back- 

PEDH 112 « 25% x 197 x 24 os 
SSS a KO x IST XSF 1,000,800 = resistance of 
= - weight of 
masonry. 
(8) KH*E = 31680 x 24° x 25 = 45,619,200 = resistancedue 
tocohesion. 


(2) 


90,677,200 = total resist- 

ance in Ibs. 

or about five times the pressure of the water, which is an amplo 
margin for safety. 

Tt bas already been pointed out that the walls of brick Tanks, which 
are porous in some degree, having a backing of clay puddle behind and 
oyer the Tank bottom, are placed in equilibrium by the water on both 
sides, and therefore do not require to be of as greata thickness as those 
with an internal lining of cement impermeable to water. In the latter 
case special care should be taken to see that the earth backing ia 
thoroughly congolidated behind the wall, so that the pressure of the 
water against the Tank may be transmitted thereto direct, without 
danger of rupture to the masonry. 

When it is required to ascertain the thickness of any portion of a 
Tank wall to resist the force of the water pressing agninst it, the 
formule as under is applicable ;— 

fa p=thickness in inches, 
Where P = the pressure of the water in Ibs. per square inch. 
D = the radius of the Tank in inches. 
K = the safe cohesive force in Ibs. per square inch. 

Exaurix.—A brick and puddle Tank set in Portland cement mortar 
is 129 feet in internal diametor and 24 feet deep to the surface of the 
rest stones. Required thickness of wall oe above footings. 

‘The pressure of the water on each square inch will therefore be— 

02:5 % 24 _ 10 tbs. pressure of water per aqnarn inch. 

‘The safe cohesive strength of the brickwork in Portland cement 

mortar (1 cement, $ sand) may be taken at 220+ 2 = 110. 
PD _10x 792__7820_,,. 

Then: p= He ao = joo =74 inches, nearly, or 6 ft, 2 in, 

the required thickness of the wall. It will be seen, however, that in 





=i 
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offered by tho ‘of the masonry, or of the support eee 
sou beane Meritat the rant oben’ ig Se sieacotieal 

of the wall to resist the pressure of the water without MS 
(oo tet ratte rebar Mee to the other, the - 
ee redueed by one-half—i., to 
$ ft. 1 in.—which will be the required thickness of the wall above the 


footings. The a8 at any other depth may be found in 
eae The of th, ar race In - a 
‘0 the depth, may be ropresonted by « right-ang! 

A * and, therefore, the thickness ab the top would work 


out to nothing, It must not be overlooked, how- 
ever, that the Tank sides act aa a retaining wall to 
the earth both during construction and at any time 
when the water is withdrawn ; and con- 
sequently the thickness should be graduated from the 
oscertained thickness at the base to about 2} or 8 
bricks width at the coping. 
thickness of 84 feet at the base of the wall is too thin by more 
than one-half for an ordinary retaining wall of that height (24 feet); 
‘but it must be remembered’ that this apparent woalness is counter. 
balanced by the circular form of the structure, possessing as it does 
all the ities of the arch, and being built up, both wall and backing, 
throughout the complete circle from base to coping. 

‘The conditions os of cast and wrought-iron Tanks 
are it. These gene erected above ground, the re- 
sistance offered to the bursting forve of the contained water is entirely 
duo to the cohesive atrength of the metal. 

‘The same peas, however, is applicable here, as will be seen from 


B CG 










b 
i 
s 
é 
z 
z 
a 
i 
F 
é 
E 





i Se the lower ring of plates 
Peeeeyeeny £ bt et in depth, but the water preseure on 
may taken, 


Fy 
g 
x 
“ 





= 7-8 Iba, prossure of water per square inch. 


PD 78x 450 874 +. 
=P = 1000 = 7a = aopay = (987. or say 1 inch. 
‘tho required thickness; and so in like manner tho required thickness 
‘of the several higher rings may be ascertained. This thicknoss may 
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be alighyredoed by making allowance for the assistance given to the 
Jower oti ees by tne sees it ae Spe g the 
bottom o! ‘ank, and especially if ixon ‘are or] 
the outer circumference to give pee to the atrncture, 
safe cohesive strength of wrought-iron plaleazmy be taken at 
10,000 Tbs. per soctional square inch, 


Eseamples of Construction, 


‘The following are oxamples of Gasholder Tanks constructed under 
moderately favourable circumstances. It will be found advisable in 
practice, in some instances, to increase the strength of the oa _ 
Tookin ;, and even to put a bed of concrete below the latter where 

lying strata are of an unsatisfactory character. 


BRICK TANKS. 


Diamoter, 21 ft. Gin, Depth, 10 ft. 
per 8 single coursos; width respectively, 3,23, and ¥ 


welt 14 bricks thick for half the height, diminishing by an 
ab ta the outside to 1 brick for the remainder, i 
Coping of wall, bricks set on edgo, in coment, 
Piers ri aupport gasholder columns, 4 in number, brought 
from foundation, and built in with the wall, each caj 
with a stone 2 ft. square, 8 in. thick, having 3: holes 
in each for the holding-down bolts. 
Rest stones, 8 in number, 15 in. square, G in. thick, laid 
footings built at bottom, bound in with the ‘wall footings. 
Puddled with clay, mixed with one-third fine sand, or soil free 
from vogotable fibre, 2 ft. thick at bottom; and at the sides, 
from 2 ft. at the base to one foot at the top. 
sed with #-in. flags. 
st hard-burnt stocks. 
, line lime one-third, sharp river sand two-thirds. 














Diameter, 33 ft. 6 in. Depth, 12 fi. 


Footings, 2 double courses, width $ and 24 bricks. 

Wall, 2 bricks thick for 8 ft. high, and 14 bricks for the re- 
maining 4 ft., set off on outside. 

Coping of wall, ‘bricks on edge, Inid in cement, 


Ss ” 
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Piers, Lo ith ioe aie tard from foundation, 
pty with a stone 2 ft. ornare, 9 in thick, with 


Stones at bottom, for bottom curb of holder to rest on when 
g pee sree re a. thick, let into face of 
with elay puddle, composed of two-thirds and. 

one-third fine sand, trodden well together, 2 ft. wa ay 

Pee ee nes, pering 10.1 &- 6 in. at top. 

ee, yard flags, 3 in. thick, 
|-burnt stocks. 
composed of dost lias limo, mixod with two-thirds 
sie caer ana 


Diameter, 89 ft. Depth, 14 ft, 
, 2 double courses, 34 bricks wide at baso, diminishing 
ih facta to commencement of wall. 
Wi aok bottom to height of 6 ft. ; next 4fb., 2 bricks ; 
in. to underneath coping, 14, bricks thick. 
coping ston in. thick, laid in cement, and cramped together 
y ou 


Piers, 5, brought up from foundation, each capped with a atono 
2 ft. G in. square, 9 in. thick, with 4 balt-holes. 
Rost stones, 10, lot 3 in. into face of wall, 18 in. squaro, 6 in. 


thick on footings. 
Padded with clay, mixed with one-third sand, 2 ft. thick at. 
ee cai reve sides, tapering to 1 ft. 6 in. at top. 


Bottom, brie! 
Bricks, best heb Paral 6 tocks. 
Mortar, lixs lime, mixed with two-thirds sharp river sand. 


Diamotor, 61 ft. Gin. Depth, 16 ft. 
Footings, 2 double courses, 8} and 8 bricks wide, 
is nt base to height of 7 ft, 2 bricks; next 5 ft., 

Sirens and remaining 4 ft., 14 bricks. 

Coping, bricks on odgo, set in coment, 

Piers, 5, carried up from foundation, each pier saree with a 
sane ff. square, 9 in. thick, having 4 holes for holding-down 

te. 





Rost stones, 10, 18 in. square, 6 in. thick, laid on footings, and 
let 8 in. into face of wall. 

Puddled with clay, mixed with one-third sand, 2 ft, thick at 

bottom and sides, diminishing to 1 ft. 6 in. at top. 

x 
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Bottom flagged with yard flags 8 in. thick, bedded on the 


puddle. 
Bricks, best hord-burnt stocks. 
Mortar, ling lime, mixed with two-thirds sharp river sand. 
Diameter, 62 ft. Dopth, 14 ft. 
Footings, 4 courses ; width reapectively 43, 4, 34, und 8 bricks. 
Wall, ‘Thicknoas at base to height of 6 ft., 24 bricks; next 5 ft. 
2 bricks ; remaining 8 ft. to undorneath coping, 1} bricks. 
Coping stones, 1 ft. thick, drossed to the proper radius, and laid 
cement. 
Piors, 6, brought up from foundation, bound in with tank wall, 
Kae ay with a stone 8 ft. square, 10 in. thick, with 4 bolt- 
oles. 
Rost stonos, 12, 18 in. square, 8 in. thick, Inid on footings. 
Mound loft in bottom of tank, 8 feet less in diameter than the 
latter, flagged round the base, other part pitched with random 
stones, 
Puddled with clay two-thirds, intimately mixed with one-third 
sand; 2 ft. thick at bottom ; the sides, 2ft. at base to 1 ft. 6 in. 








at top, 
Bricks, best hard-burnt stocks, 
Mortar, lias lime, mixed with two-thirds sand, 


Diameter, 62 ft. Depth, 20 ft. 

Footings, 5 courses, first course, double, 5 bricks in width ; 
others single; 4}, 4, and 3} bricks wide respectively, 

Wall thickness at base to height of 9 {t., 8 bricks; next 6 ft., 24 
bricks; remaining 6 ft, to underneath coping, 2 bricks. = 

Coping stones, 1 ft, thick, dressed to the proper radius, and laid 
in cement, 

Piers, 8, brought up from foundation, bound in with tank wall, 
each capped with a stone 8 feot square, 12 in, thick, with 4 
bolt-holes. 

Rest stones, 16, 2 ft. 6 in, long, 12 in. wido, 10 in, thick. 

Mound left in bottom of tank, 11 feot loss in diameter than the 
latter, covered with concrote 6 in. thick. 

Puddled with clay; 18 in. thick at bottom ; the sides, 2 ft, at 
base to 1 ft. 6 in. at top. 

Bricks, best hurd-burnt seconds. 

Mortar, 1 Portland cement to 2 of sharp sand, 


Diameter, 88 ft. 6 in. Depth, 20 ft. 


Footings, 4 courses; first course, double, 5 brieks in width; 
othors singlo; 44, 4, and 3} bricka wide respectively, 
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‘Wall, from base to height of 7 ft,,3 bricks; noxt7 ft, 2 bricke 
a BMt,, 2 bricks thick. : 
Coping, bricks set on edge, and laid in cement, 
9, brought up from foundation, each Sree with a stone 
4 ft, equare, 10 e: thick, with 4 holes for holding-down bolts 
of columns, 
Rest stones, 18, 24 in. ae, 10 in, thick, laid on footings, and 
let 8 im. into sidos of tank. 
Puddled with clay, mixed with one-third sand, 2 ft. thick at bot- 
"tom; the sides, 2 ft. at base, tapering to 2 ft. 6 in. at top. 
Centre tre ilar, fo mupport crown of gasholder when down, bait of 
brick, coated with comont. 
with Yorkshire flags, 4 in. thick, 
Bricks, best hard-burnt stocks. 
Mortar, lins lime, mixed with two-thirds sharp river sand. 


Diameter, 102 ff. Depth, 24 ft. 
Ler oy baa wide at base, diminishing by offsets to the 


Won ius ee ‘at bago to 7 f. in height, 4 bricke; next 7 ft., 
84 bricks; next 65 ft., 3 bricks; and remaining 4 ft. to 
coping, 24 bricks thick. 

Coping of stone, 1 ft. thick. 

12, carried up and built in with wall from foundation. 
Each capped with a stone 4 ft. square, 16 in. thick, with 4 


i 


| Rost stones, 24,2 ft, 6 in. squaro, 12 in, thick, let 4 in. into 
| bottom of wall, and resting on footings. 

Siones, 72 in number, 18 in. long, 12 in. by 12 in., built into 
| 





tank wall, against which tho channel guides are fastened 
Puddiod with clay, mixed with one-third sand, 2 ft, thick at 
popes the sides, 2 ft. G in. at base, tapering to 1 it. 6 in. 


Saietcromedsd ‘over the puddle to the depth of 10 in, 
Centro pillar, to support gusholder crown. 

Bricks, hard-burnt stocks. 

Mortar, lins lime, mixed with two-thirds sharp river sund. 


Diameter, 102 ft. 6 in. Dopth, 30 f%. 
Footings, 1 donble and 4 single courses, respectively 6, 54, 5, 44, 
‘bates 


wide, 
Wall, 9 bricks wide for 10 ft. high; next 10 ft., 24 bricks: and 
remaining 9 ft. to coping, 2 bricks, 
x2 
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Coping of stone, 12 in. thick, not less than 4 ft. long each stone, 
Strongthening rings, of brickwork, laid in cement, 5— 
Ist ring, 2 ft. 6 in, from bottom, 7 tedeks deep. 
6 do. 


2nd do. By, 6, ” 

8rd do. 14,, 0,, ” 6 do, 
4th do, 19,, 6,, ” 6 do. 
Sth do. 24,, 0,, ” 4 do. 


Piers, 12, brought up from foundation along with and bound into 
‘tho wall, cach yc with a stone 4 ft. 6 in. equare, 15 in. 
thick, with 4 bolt-holes, 

Rest stones, 24, 27 in. square, 12 in. thick, on footings, and let 
4 in. into tank wall. 

Puddled with clay, mixed with one-third sand, 2 ft, thick 
throughout, 

Centre pillar, of brick, to support gasholder crown, cemented 
over. 

Bottom concreted to the depth of 12 in. over the puddle. 

Bricks, best hard-burnt stocks. 

Mortar, lias lime, mixed with two-thirds sharp river sand, 


Diameter, 122 ft. Depth, 24 ft, 


See under footings of wall and rest stones, 12 in. thick and 

10 ft. wide. 

Footings, 8 bricke wide at base, diminishing by 8 offsets to tho 
bottom of the wall, 

Wall, thickness at to 8 ft. 0 in, in height, 4 bricks ; next 
7 it., 3¢ bricks; noxt 4 ft. 6 in., 8 bricks; and remaining 8 ft. 
to coping, 23 bricks thick, Batter af wall 1 in 100, 

Coping of stone, 9 in. thick, by 24 in. wide, and not lesa than 
8 ft. 4 in, long. 

Piers, 14, each 7 bricks square carried up and built in with wall 
from foundation, and capped with a stone 5 f%. 4 in. square, 
48 in. thick, and with 4 holding-down bolts to each. 

Rest stones, 28, 8 ft. 6 in. by 2 ft. by 12 in, thick, lot into wall 
4} in., und resting on footings. 

Guide rail stones 66 in number, built into tank wall, 28 of 
whieh are 2 ft. by 1 ft, 6 in. by 1 ft. 6 in., the remaining 28 
being 2 ft. 6 in. by 1 ft. Gin. by 1 ft. 

Brick ring or apron extending 6 ft. from inside of tank wall at 
the bottom to form a floor, 8 courses of bricks thick laid 








flat. 
Centre pillar of brickwork, 4 ft. diameter. 
Morlar Portland cement, 1 part; sand 8 parts. 
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a 


common, 
wall of tank, 24 in. thick at bottom, t 
GB doe et tcp. On sone th tack bot 16 tn theke 
Conerete over surface of puddled cone in bottom, 6 in. thick. 


Dinmeter, 145 ft. Depth, 55 ft. 


‘Top of tank, 4 ft. above ground level. 
Besos: < oe Bideetactons conpob psig A 4 ft. Sin., 4ft. 44 in., 


walls to “hl of 10 above footings, 9 ft. 7 in., or 44 bricks 
; ft., 4 bricks; uext 10 ft., 8} bricks; next 
16 ft., 3 beaks; ext 6 ft., 2b bricks; remaining 4 f., ox 





part 
carried pea 5 couraes of bricks, oo the circle up to 
that faved is completed, puddled, and backed up. 

Coping of stone, 12 in. thick, bedded in coment. 

Piers, 16, 4 ft. 8 in. wide, cach capped with a stono 6 ft. square, 
18 in. thick, for supporting columns; 4 holes in for 
holding-down bolts; the said holding. down bolts, with cast. 
iron plate, built into each pier, 10 ft. below level of coping. 

ber, stones, 82, let 44 in. into face of wall, and 

work forming part of the general footings. 
boeke of stone, 18 in. by 12 in. by 12 in., inserted in wall 
opposite each picr, for securing guides. 

Cone in contre ot tank, 6 ft. less in diameter at the base than 
the interior of tank; lower part, to height of 20 ft., paved 
‘With 4 courses of brickwork ; : er part, of clay only. 

Paddle, not leas than 18 in. in thicknoas, and Kept constantly 
well moistened ; the earth ido firmly pounded in behind. 

Bricks, bost hard-bornt stocks. 

Mortar, composed of 1 part feesh burnt ling limo, to 8 parts of 
esp river sand ; not more than sufficient for one day's 

work made ab one time. 

ee frosh paisa, with equal proportions of sand, mixed as it 


iyrocst tac pipe woll, 16 ft. dinmoter, 68 ft. deep, paved with 
8 courses of brickwork on edge, set in coment. 





ating on piers 





Diameter, 164. Depth, 40 ft. Gin, 


thick, 18 ft. wide under pier, and 





lion of concrete 1 
— wide under walling. 


le 
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Wall, starts fram concrete foundation without footings, & bricks 
thiek eee. 10 in. ; next 44 bricks for 6 ft. & 
dog) Het for 6 ft. 5 noxt 84 bricks for 6 ft. 5 i 


remaining height 
Coping of stone, 12 in. by 2 ft. 8 in,, in lengths not less than 
. 6 in. 
Piers, 16 in number, 6 ft. 8% from bottom to top, capped with 
hard Yorkshire stones, 6 ft. square and 2 ft. thick, with 4 


bolt-holes in each, 
Rest stones, 32, 4 ft. 10 in, by2 ft., by 1 ft., built 44 im, in tank 


wall. 
Guide rail stones, 144 in number, 112 of which are 2 ft. by 1 ft. 
9 in. by 1 ft., and the remaining 32 being 2 ft. by 1 ft. 9 in. 








by 1 ft. 6 in. 

Paddied with clay 24 in. thick over surface of mound in bottom, 
and behind tank wall. 

Brick apron, 2 ft. thick and 6 ft. wide, round bottom af tank wall 
inside, upon which the rest stones are set, 

Centre pillar of brick, 6 £6, square at bottom and 6 ft, 9 in. square 
at top, capped by a stone 12 in. thiek. 

Mortar, Portiand, cement, | part ; sand, 8 parts. 

Bond, English; alternate courses of headers and stretchers 


throughout, 
Dry well, 10 ft. in diameter, 48 ft. 6 in, deep. 





Diameter, 182 ft, Depth, 40 ft. 


Footings, $ ft. deep below tank bottom, in 3 equal sct-offs ; placed 
on elim sleepers, 9 in. by 4 in. 

Wall, thickness at base to 15 ft. in height, 4} bricks; next 16 ft, 
ena next 6 ft., 8 bricks, and remaining 4 ft., 24 bricks 
thick. 

Coping, Bramley Full stone, 12 in, thick, and 24 in. wide. 

Piers, 28, 6 ft. thick from inside tank to outside pier, and 8 ft. 9 in. 
wide side to side, capped with granite blocks, 5 fi. 8 in. square 
and 2 ft. thick, with 4 bolt-holes in each. 

Rest stones, 28, built in wall 12 in., areeach 4 ft, by 2 ft. 6 in. 
by 12 in. thiol, 

Guide rail stones, 112 in number, 18 in. by 12 in. by 12in, 

Puddled with elay on cone in bottom of tank, under footings, 
and behind tank wall a uniform thickness of 24 in, 

Cone at bottom covered over the clay with 9 in. of concrete, 
and paved with a layer of bricks on edge, set in coment. 
Contre pillar of brickwork, 7 ft. 6 in. square, capped with granito 

block, 2 ft. thick, the wholeon a foundation of canerete. 
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Bricks, bost hard-burnt stock bricks. 

Mortar, bluo ling limo mortar. 

yt dein or apron, 8 ft. thick, oxtonding 6 ft. 6 in. from inside 
of ‘wall nt the bottom, to form a floor. 


Diameter, 200 ft. Dopth, 36 ft. 

Hoaiiogs. Jaid on.elm boards 1} in. thick, placed on the puddle, 
ore 9 bricks wide at base, fiminishing by 2+ in. offsets to 
bottom of wall. 

Wall, thickness at base to 12 ft. in hoight, 5 brick: 
4k bricks; next 6 ft., 4 bricks ; next 6 ft., 34 brick: 
8 bricks, and the remaini Gees 2 bricks ; fini 
at top, to form a coping, wi Staffordshire blue bricks set on 
odgo in comont. 

Piers, 22 in number, & ft. 6 in. from inside tank to outside the 
a and 7 ft. wide from side to side, surmounted by Bramley 

column stones, 6 ft. by 6 ft. 6 im. by 1 ft. 4 in. thick, with 

4 hols in cach. 

Piers, intermediate, 22 in number, & brick lengths square, brought 
up from bottom, and cappod with stanes, 2 ft. square, and 
1 ft. 6 in. thick. 

Rest stones, dd, 4 ft. 6 in. by 8 ft. by 1 ft. 3 in, thick, set into wall 

in. and bedded on concrete. 

Guide rail stones, 44, 2 ft. square by 1 ft. 6 in. 

Paddled with elay, over conc m contro, and under footings 2 ft. Gin. 
thick, behind tank wall2 ft. thick at bottom, tapering to 1 ft. Bin. 


at top. 

Conerete apron, 2 ft. thick, extending 9 ft. from tank wallall round. 

! Gono, covered with 6 in. of conorete over the clay paddle, 

Bricks, well burnt Oldbury brown bricks, 

| Mortar, blue lias lime, 1 part; sand, 24 parts. 

| Bond, English, alternate courscs of hoaders and strotebors 
throughout. 

iron bond, every sixth course in height, 1} in, by 1-16th in. 

is nsertod as follows: —In thos bricks thick part, 6 rows are laid 
in the thicknoas of tho wall at oqual distances apart; in the 44 
and 4 bricks thick part, 4 rows; 84nd 8 bricks part, 3 rows; and 
2 rows for the remaining height, 

Shallow dry woll, 12 ft. diameter, 20-ft. dewp. 


Distneter, 208 ft. Gin, Depth, 38 fi. 


Footings, bottom course, 7 bricks wido, 4 bricks deep, and 4 singlo 
‘courses, respectively 6, 5}, 5, and 44 bricks wide, 
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‘Wall, thickness for ane of 20 ft., 4 bricks; next 9 ft., 84 
bricks; next 8 ft., 

Coping stone, 24 in. oe 19 in. thick. 

Strongthening rings of brickwork laid in cement, 5, divided pally 
throughout the sete of tank wall, 10 bricks ‘each i in doy 

Piers, 18, on foundations brought up from bottom of tank: tinge 
and bound in with wall, each capped with a stone 6 ft. sq} 
18 in. thick, 4 holes for bolts, the latter with plate built Minto 
pier, 10 ft, below the top of coping, 

Rest stones, 86, 4 fi. square, 12 in. thiek, on footings brought ap 
from bottom of wall a 

Puddlod with clay, mixed with one-third sharp sand, and not leet 
than 2 ft, thick in ony part 

Bottom concreted over the ao to the depth of 12 in. 

Bricks, best hard-burnt stocks. 

Mortar, 1 part lias limo to 2 parts sharp river sand. 





Diameter, 218 ft, Depth, 44 ft. 6 in, 


Foundation of concrete 2 ft. thick, 9 ft. 6 in. wide, including apron. 

‘Wall, thickness at base to 20 ft. in height, 6 bricks; next 6 ft., 
44 bricks ; next 6 ft., 4 bricks; next 6 ft., 84 bricks ; noxt 6 ft., 
8 bricks, and the remaining portion 24 bricks ; 7 circular bands 
of brickwork, 6 courses deep each, and extending through the 
full thickness of the wall, are built in equidistantly in the 
height of the wall set in Portland cement mortar, the intor- 
vaning portions of the wall being set in hydraulic lime mortar 
all in English bond. 

Coping of Yorkshire stono, 2 ft. 6 in, by 6 in., in 5 ft. lengths, 
projecting 1 nch over wall. 

Piers, 24, each 7¢ from inside tank wall to outside of pier, and 
5 ft. 6 in. wide, side to side, capped with Bramley stones, 
7 ft. by 6 ft. 6 in. by 2ft., having 7 bolt-holes in each. 

Piers, intermediate, 24, each 9 ft, 10 in. square, capped with 
stones 4 ft. by 4 ft. by 6 in. 

Rest blocks of comerita 48, cach 4 ft, 6 in. long by 2 ft. wide, and 
standing 6 in, above the concreto apron 

Guide rail stones, 288, each 18 in, by 13 12 in, by 12 in,, projecting 
1 in. from face of tank wall. 

Puddled with clay, not lees than 18 in, at any part. 

Truncated surface of cone paved with stones. 

Mortar, blue lias hydraulic lime, 1 part; sand, $ parts. 

Cement mortar, ortland cement, 1 par and, $ parts. 

Conerete, Portland cement, 1 part; river ballast, 7 parts. 

Shallow dry well, 12 ft. dinmoter, 26 fect deep. 
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COMPOSITE TANK. 


Diamotor, 162 ft. Depth 81 ft, 


Bagge 2 OF Se ite ak bottom, anclnding apron, 2 ft. Gin. 


Wal a ae 9 in. thick, in English bond ; backing of con- 
;_thicknens at base, including the backing, to 18 f, 0 4 ine 

oe 4} in. ; next 8 ft. 6 in., 1B fect thick and dhe next 

8 fl. 6 in., 21. 8 in., to the underside of cop’ 

Coping of stone, 1 ft. 10 in. by 12in,, in 8-f, lengths 

a 16, are 8 ft. from inside tank wall to outside pier,and 4 ft. 


wide, ore side to side, formed of 9-in. brickwork on three 
sides, and filled in with oasis, the whole being cappod with 
matone 8 ft. by 4 ft by 1 ft, 


Rost stones, 2 to each pier, or a total of 82, each 4 ft. by 1 ft. 6 in. 


ae in. 

Gaido rail stonos, 48, cach 2 ft, by 1 ft, by 9 in. 

Paddled with clay, 2 ft. thick throughout, 

Cone, concreted over the clay puddle to a depth of 12 in. and 


Centro pillar, solid brickwork, 6 ft; 6 in, diamotor at top, the sides 
having a batter of 1 in 40; built on a foundation of concrete 
10. fk. square and 8 ft, deep. Stone cap, 6 ft. diameter b 
1 ft. thick, on which is placed a double layer of 4-in. oal 


"plc! ony ‘bond, tarred and sanded, 14 in. wide, 1-12th in. thick is 
44 ft. in height, in the proportion of 1 strip to 
mabey 4 th am. in thickness of the wall. 

Mortar, d cement, 1 part; sand, 3 parts. 

Concrete, Portland coment, 1 part ; eund, 3 parts; course screened 


stones, 14 in. diameter, 4 parts. 
Dry well, 13 ft. dinmeter, 40 feet deep to floor. 


CONCRETE TANKS. 


Diamoter, 82 ft. Depth, 26 ft. 


Wall, 3 fi. 8 in. thick at bottom, tapering on the outside to 
2f. 4 in, at the top, built entirely of concrete, and rendered 
en inside with neat Poriland cement } in. thick, 

Piors, 10, each 4 ft. by 8 ft. 8 in. of concrete. 

Rost blocks of concrete 2} fe, long, 18 in. wide, 6 in. thick, 





— 





‘ 
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Dacking composed of sand. 

Cone, concreted over surface, 18 in. thick, and rendered with neat 
cement 4 in. thick. 

Contro pillar, 4 ft. square, 8 ft. high. 

Concrete, Portland cement, 1 part ; sand, gravel, old retorts, and 
clinkors, 5 parts. 


Diameter, 184 ft. Depth, 47 ft. 


Wall, 6 fl. thick at bottom, tapering on the outside to 2 ft. 8 in, 
at the top, built entirely of concrete, and rendered on inside 
with neat Portland Furaeed in, thick, 

Piors, 20, cach 8 feet thick, of concrete entirely. 

Rest blocks of concrete, 6 ft. long. 

Puddle, none. 

Cone, concreted over surface, 12 in, thick, and rendored with 
neat coment 3 in. thick, 

ne pillar, hollow, external diameter 14 ft., internal ditto, 
10 


Conerete, Portland cement, 1 part; gravel, sand, ballast, burnt 
y, old xetorts, and clinkers, 7 parts. 
Dry well, 10 ft. diameter, 55 ft. deep, built of concrete 2 ft. thiek, 
and rendered outside with neat cement. 


STONE TANK, 


Diamoter, 89 ft. Depth, 20 ft. 


Footings, 2 courses. First course composed of stones at least 
8 ft. Gin. square and 9 in. thick; second course, 3 ft. square, 
9 in. thick, breaking joint at least 1 ft. on the vertical joint. 

Wall, to underneath coping, built of stones not less than 16 in. 
on the inner face, dressed to the proper radiug; no stone 
having leas than 10 in. of a square joint, nor less than 18 in. 
on the bed, and 6 in. thick. Walling carried out in horizontal 
conrses throughout the circumference of the tank, and backed 
up with good strong random. ‘Two throughs to every ore 
ficial yard. Thickness of wall at base, random included, 
2 ft, 8 in., gradually diminishing to 1 ft. 8 in, at top. 

Coping of stones, 1 ft. 11 in. broad, 8 in, thick, and not less 
than 3 ft, 6 in. long, dressed to the proper radius, and nid in 
coment. 

Piers, 9, bound in and built up along with the tank wall; 0 
through of entire size every vertical yard, and capped with a 
solid cover $ ft. 6 in. square, 16 in. thick, having 4 holes 
for foundation bolts of columns. 
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mousing stones, 18; thronghs 2 ft. wide and 1 ft. thick 
aoe: with wall footings, and projecting 1 ft. 9 in. mto 


or ‘cone in bottom of tank, covered with puddle to the 
h of 24 in., its base Aiaggod with course of yard flags 
} din. thick, the tomaindor pitchod with dry rabblo. 
Pillar in centre of tank, capped with a solid stone 4 ft. square, 
Win. thiek, for supparting crown of gasholder when down. 
Mortar, lias lime, one-third; sharp cloan sand, two-thirds. 


footed 


CAST-IRON TANKS. 


Diameter, 88 ft. Depth, 16 ft. 


Plates, not more than 4 ft. in length or width. All, exoopt top 
Lowest tier, 





oe in. thiek ; i lop ter in. thick; intermediate and bottom 
plates, § in. thi brackots or snugs, projecting Jin. cast 
Ijin. "below contre of side plates, to support the strengthening 


, Sin. wido, with brackets between tho bolt-holes. 

Bolt. Tes, square, § in. and din., and 6 in. spart, centroa. 

Bak of Potten plates and two lower tiers of sides, §in.; all the 

in. square under head. 

wig it wrought-iron, 3in. by ¢ in., bound round each tior of 

ites with jaws and screws. 

Joints, ee thick, ‘canlked with iron cement. 

Diameter, 61 ft. Dopth, 17 ft. 

Plates, bottom, 1 in. thick, except outaide row, 1} in. thick, Sides, 
first tier, 1pin. ; second, lin, ; third, fin. ; and dth, thick, 
Dopth, #ft. Sin. ; width, 4 ft. 9in. Say, LO plates in cach tier. 
‘Snugs, projecting din., cast on oach plate, 2in. below centro, 
‘to support the bindiny “hoops. 

Bin. wide, not fe ss than } in, thick; bracketa 4in. thick 
between the balt-holes. 

poeta Square, Jin. ; 7 in. apart, contre to centre. 

ts, P in., square under head. 

ears of flat-iron, 34 in. by 2in., with suitable jaws and tighten- 
ing serews bound round each tier of side plates. 

Joinig, 4 in. thick, caulkod with iron coment. 


Diameter, 1018. Depth, 22 ft. 8 in, 
} ‘Plates, bottom, outside row, 1} in., and remainder Lin., except 


— 
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centre plate, 14in. mie as and second tiers, 1} in. ; a 
tier, 14 in. ; fourth and. tiers,1 in. thiek. Width, 4 ft. 
(Bay 75. Misios neath hes depth, 4ft. 64 in, Bearing 
projecting 5in., cast on Hees plate, bin. below centre, o 
an ue aid ane ate strength ; bracke! 

Flanges, 3} in. wide, to plates in its, Zin., 
hotwoon the ells 2 

Bolt-holes, square, 1 

Bolts, 1 in., square und 

Hoops, flat-iron, 5 in. by eit with jaws and screws, bound 
round each tier of side plates. 

Joints, 4 in. thick, ile with i iron coment. 














WROUGHT-IRON TANK. 


Diamotor, 61 ft. 4 in. Depth, 14 ft. 


Plates, J in. thick, both sides and bottom, with the o: ion of 
the cuter row in tho lattar, and those to which the guido rails 
are fixed up the sides, which are 4 in, thick. 

Gasthof aiipls-frens axtendltg Sono ‘he ux tica oltctietsete ot 
the tank outside; top curb, 4 in. by din. by } in. ; two inter- 
mediate ourbs or rings the same size, and bottom curb Ai in. 
by 4} in. by fin. all butt-jointed, and with lapping pieces 
not less than 18 in, long, riveted to the side plates of the tank 
with § in. rivote 6 in. apart, 

Vertical stays, 12 in number, serving as gue for the holder, 
14 ft. Jong, formed of two 8 in, by 24 in. by § in. am 

laced thus: jL and riveted to the 4 in, BAS up 
afore atin with rivets 6 in, apart, 

Lap of plates, not less than 14 in., iveled hot with 4 in, rivets, 
14 in. centres, 

Masonry standards or iron brackets to support columns. 


ANNULAR OR RING TANKS. 
Cast-Iron, 


Diameter, 75 ft. Depth, 19 ft, 


Plates, bottom or ring plates, 8 ft. 6 in, wido, lin, thick, Inner 
circles, 1 tier of plates only, 4 ft. deop, 1 in. thick strengthened 
with 2 horizontal. ribs 2 ta. deop by 4 in. thick on side ‘nest 





— | 








ing I. 
with foot, 9 in. by 6 in. by } in., on bottom of euch bracket. 
Atiors, 4 ft. 9 in, deep, and 1 in., § in., 2 in., and 
tani ae ae ee jumference. Snug, 
projecting 44 in. 2in. below centre, to support binding oon 
Fiangos, 33 in, wide, aoue to plates in strength, with brackets 
between the bolt-holos, 
Bolt-holes square, } in.. Ci in. conire to contre. 
Bolts, { in. square under head. 
Hoops, Mache, 4 in. by 1 in., with mnitable jaws and scrows, 
bound round cach tior of outaide plates. 
Joints, + in, thick, caulked with iron cement. 
Diameter, 108 ft. Depth, 22 ft, 
| Plates, bottom or ring, 6 ft, wide, 1 in, thick. Inner circle, 1 tier 
\ ofpiates only 4 ft. doop, 1 in. thick; strengthaned with 2 hori- 
sontal ribs, 2 in. deop by 2 in. thick on sida next centre of 
tank, and on other side with 2 vertical brackets, 9 in. at bottom, 
diminishing to nothing at =o 4 in, thick, with foot on bottom 
ofeach, 9 in. by Gin. by }in. Outer circle, 5 tiers, 4 ft, 5 in, 
I deop, and 1} in., 1 in., f in., } in., and Pin, thick respoctivoly. 
I 06 plates in the ‘circumference. A snug or bearing bracket cast 
| on each of the outside plates, 24 in. below contre, and project- 
ing 4 in. for supporting the binding hoops. 
» Bin, » Lin. thick,’ with brackets betwoon tho bolt- 








Bolt-holes, in. square, 6 in. wpart, centre to centre. 

Bolts, } in., square under head. 

Hoops, flat-iron, 4} in. by 3 im. for bottom tier, 4 in. by § in. 
for the others, with jaws and tightening screws. 

Joints, 4 in. thick, caulked with iron cement. 


Diameter, 110 ft. Depth, 24 ft, 2in. 


Plates, bottom or ring, 8 ft. 10 in. wide, } in. thick. Inner circle 
1 tior of plates only, 4 ft. doo Ps Pin. thick; strengthened with 
horizontal ribs, 2} in. broad by ¥ in. thick on side noxt centro 

, and on the other aide wih 2 vertical brackets, 9 in. ut 
bottom, diminishing to nothing at top, } in. thick, with foot on 
bottom of exch, 9 in. by 6 in. by in, Outer circlo, 6 tiers, 
Aft, 10 in, aon , and 1} in,, 1 in., | in, 2 in., and # in, thick 
Tespectively, a in the cireulnference, A bearing bracket 
‘east on each of @ outside plates, 24 in, below centre, and 
projecting 4 in., for supporting the binding hoops. 
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Flanges, 8 in. “Ses rs acre poled the mena? 
brackets between the bolt-hol 
oles, § in. square, ey contre. 
square under head. 
p3, flut-iron, 5 in, by ¢ in. for the bottom tier, and 4} in. by 
ris for the be alee: with suitable jaws and tightening screws. 
Joints, 4 in. thick, caulked with iron cement. 





Wrowght-Iron. 


Diameter, 127 ft, Depth, 20 ft. 8 in. 

Annular space, 3 ft. 9 in. wide, 

Plates, bottom or ring plates 4 inch thick ; sides five raws deep = 
firet and decade row of plates from bottom + in, thick; third 
and fourth rows, 7-16ths in. thick, and the fifth or top row 
ain. thick; lap of plates, 8 in.; the top of the inner row of 

lates being 8 in, lower than the outer Tow ; angle-iron curbs in 
Rune 4 in. by 4 in., by 2 in, thick; the 4 in. and 7-16ths in. 
plates riveted with % 2 inches apart, and the gin. 


plates by 3 in. a 2 
Ha in. by 5 in. by ti i top 
8 in. by } in. ; rive! 








rivets, 






Carbs, top onter curb of angle 
inner curb of fost iron 









by 4 in. angle-iron round the top to 

form a base oe the pet all riveted at 6 in. apart with 

q-in, rivets, ‘Two of those standards form the inlet and outlet 

pipes, for which purpose they are continued under the annular 

8 and up the inside of the inner ring of eide sheets, and 
vetod with 3-in, rivets as before, but only 2 in. apart, 


GASHOLDERS, 


‘The Holder or floating vessol (Vig. 76) is the stornge reservoir for 
the gas, and it serves the all-important purpose of lining the dia- 
tribution of de as under pressure, and cusures an paises continuity 
of supply. form it is, invariably cylindrical, like an inverted cup, 

and wor! pay a and down in the tank, 

‘The Holder may be either single (Fig. 76), or telescopic (Fig. 77), and 
the latter may be in either two or more lifts. ‘lwo lifts are generally 
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eyes bot eocoe of the largest Holders now constructed are in 


When the Holder i¢ made in the tol ic form, its capacity is 
seedy base lh or treble (as the case may be) the capacity of the single- 
ft for equal dimensions of tank. Ground space and capital 
ayo thus economized by its adoption. 





Wa 7 





Ew, 77, 


‘Pulescopic Holders require great care in construction and working— 
Jit, to ensure neouraey in the “cupping” of the water-Inte or goal, 
and, second, to provent the water in the lute from freezing, which 


the action of the vessel, or causes distortion, and imperils 
the lighting of the district. 


} Whether single or telescopic, are counterbalanced or not, 
tis found desirable or neceseary. When the diameter of the Holder 
is more than twice the depth, counterbalance weights are not required, 

ily where an exhauster on the one hand, and « governor on the 
Ore ahd as is tho case in all but the smallest gas-works, 
When the ter and depth more nearly approximate, it will 
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generally be found of advantage to reduce the pressure by counter- 
balaneing. 

The crown or roof ofa Holder may be either trassed (Fig. 76), or 
untrussed (Fig. 77). In the latter case the top curb requires to be 
made sufficiently strong to resist the pressure of the gas on 
the underside of the roof which tends to distort the eurb, A frame- 
work of wood or iron is required to be erected within the tank to 
port the untrussed roof when the Holder is empty of gas, and resting 
on the Innding stones. 

‘The usual riso given to the roof or crown of a Holder is 5 por cont. 
or one-twentieth of the diameter. 


Gasholders without Upper Guide-Framing. 

Mr. G. Livesey has added a third lift to a Holder at Rothor- 
ithe, without increasing the height of the original framing ; the only 
addition made being the replacing of the channel guides with H{-iron 
to farnish paths for the combined radial and tangential rollers on the 
gtips of the middle and outer lifts, This Holder is working success- 


fully. 

The invention of Mr. W. Gadd introduces 
ing; the olevated framing being entirely di 
vessel guided from tho bottom curb. Tho nel or rail guides 
within the tank, or within the lower lift of a telescopic Holder, are 
placed at an angle like the thread of a scrow, instead of in the vertical 
plane. ‘Tho rollers attached to the bottom curb, or to the cup of the 
inner lift, are ranged either radially or tangentially with the sides of 
the vessel ; und as they work in the channels or rails provided for 
them, the floating vessel rises and descends in the tank with a halical 
or scrow-like motion. 








Gasholder Capacity. 

‘The Holder or Holders should be of capacity sufficient to contain at 
least the 24 hours' maximum production of gns. An excess in eapn« 
city, though not absolutely necessary, is found advantageous in point 
ofconvenionce and economy, where the rate of consumption is liable 
to fluctuations by the non-lighting of the public lamps during the 
hours of moonlight ; and where, as in manufacturing towns and dig- 
tricts, the large mannfactories, generally the heaviest gas consumers, 
boing closed on Saturday nights and Sundays, the luction for 
these two duys (unless Sunday labour is partially avoided) is greatly 
in excess of the consumption. 


Precautions to, be observed in the Working of Gasholdars, 
Telescopic Holders in winter ure linble to bo thrown out of order by 
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‘of the water in the eup between the lifts. When tho 
lift is down, the upper lift in its progress downwards rolls 
the ice and snow in tho Inte into lamps, often, if not removed, 
throwing the vessel out of plumb, and even fracturing the calamns. 
Great care should therefore be taken to keep the water-lute cloar; 
ani where steam can bo roadily appliod, it is of tho utmost service in 
eee ‘this object in time of frost. Messrs, 5, Cutler and Sons 

ve an “pared for preventing freexing of the water in Gas. 
holder cups, by admitting steam or hot water at intervals round the 
citeumference of the vessel. The arrangemont is solf-ncting, compact, 
and trustworthy. 





i= 








& 
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Another important precaution is to keep the top or crown of the 
Holder, whether single or telescope, clear of snow, especially when the 
fothing will sooner break down a Holder and its 


i 


‘The oscillation of a telescope Holder during strong winds is greater 
uneupped than when the lifts are joined, Ite Hability to damage 
‘wind is also greater whon uncupped, even although less surface 
as to the wind's action, 
» G, Livesoy's hydraulic seal (Fig. 78), for attaching to the 
Underside of the roof of a Gasholder over the inlet and ontlet pipes, 
° 
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is an ingenious device for allowing access to the pipes without having 
to discharge the ma contained in the crown. 

Tho sheoting of a Holder, being thin and the portion moat liable to 
wear out by oxidation, should be coated outside at least once a year 
with good oxide of iron or other suitable paint or tar. ‘rast should 
be removed before laying on the paint, and for this purpose the sheets 
should Plpglinys with a air ee steel wires, For re- 
moving tar a steel scraper may be employed. 

It not unfrequently that the roof of a Gasholder becomes 
pitted small pin-holes from which there is a considerable and 
constant escape of gas. This may arise from the inferiority of the 
iron in the first instance; or from allowing the sheets ta become 
oxidized before fixing ; or it may be due to neglect to paint the veesel 
when in use. In districta where there are numerous charsical works, 
the imparities in the atmosphere affect the thin sheets in this manner. 
The leaks may be stopped by coating the roof with warm tar, and 
riddling dry sand or cement over it through a sieve, at the same time 
rabbing the mixture well in with a stiff brush. 

Ruows for coating a Gasholdor :— 


1 gallon of tar. 

+ lb. of slaked lime, 

+ Ib. of piteh, 

+ Ib. of tallow. 

} pint of coal naphtha. 

Dissolve the pitch and mix the lime in the tar by heating them in 

w boiler, being careful not to boil them ; ladle out the hot liquid into 
« bucket, and then add the tallow and thenaphtha. Stir the mixture 
occasionally, and with a brash paint it on the Holder before it grows 
cold. 
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TABLE 


the Caracrry oy Gasnoupens in Cubio Feet for overy Foot in 
Hi and from AO to 150 Feet in Diameter, adeanciny Half a Foot 
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TABLE OF THE WEIGHTS OF GASHOLDERS 


In pownuls for every One-Tenth of an Inch Macrimin Pressure, and from 
20 to 200 Kect in Diameter. 
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To Awertuin the Weight of « Gasholder ly the above Table, the 
Dianster and Maximum Preseure being knowns 


ure.—Multiply the nomber of Ibs. standing opposite to the gia- 
motor by the pressure in tenths of an inch. 
Exanv.e,—What is the weight of a Gasholder 78 feet in diameter, 
giving a maximum preasure of 82/10ths ? 
2480 x 32 = 79,648 Ibs., weight of Gasholder, 
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To Amertain, by the preceding Table, the Pressure which a Gasholder wilt 
give, the Diameter and Weight being known, 


_Rete.—Divide the weight in lbs: of the Gasholder by the weight 
given opposite to the diameter. 
Exawece.—What pressure will a Gasholder give whose weight is 
92,075 Ibs., and diameter 56 feet ? 
$2,075 + 1289 = 25/10ths, maximuin prossaro of Gasholder. 
figures given in the foregoing table are based on the weight of 
scubie foot of water—viz., 62°5 Ibs. ; a column of water 1/10th of 
an inch high, with an area of 1 square foot, being 52088 Ibs., or the 


120th part. 

‘Thus, if the area of the Holder in feet (obtained by squuring the 
Hameter and multiplying by +7854) be multiplied by 62°5, the 
of a cubic foot of water in Lbs., and divided by 120, the number 

‘of on inch in a foot, the product will be the weight of the 
Holder in bs. for each 1/10th of an inch maximum pressure. 

Or thus: The area of a circle is to the square of its diameter aa 
‘7864 is to 1; henee the weight of a Gasholder in Ibe., to give 1/10th 
of an inch pressure, is to the square of its diameter in feeb as 
“G2088 x +7854 ix to unity; or, which is the same thing, as -4091 

to unity. So to ascertain the weight of a Holder, aay, 100 fect 
anoter, ving ‘a maximum pressure of 85/10the— 

* 85 x -4001 = 148,186 Ibs., weight of Gasholder. 


SS 


DIMENSIONS OF THE PRINCIPAL MATERIALS IN 
GASHOLDERS IN ACTUAL WORKING. 


Single Gasholder, 


Diameter, 30 ft. Depth, 15 ft. 


Roof sheets, No. 17 B. wire gauge. 
Side sheets, No, 18 5, wire gauge. 
Tolet and outlet pipes, 6 in. diam. 


Single Gasholder, 


Dinmeter, 85 ft. Depth, 12 ft. 

Roof sheets, No. 15 B, wire gauge. 
Bide sheets, No. 16 DB. wire gauge. 
‘Crown plate, 3 ft. 6 in. diam., ¢ thick. 
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4 main and 4 secondary bars, of 3 in, T-iron, 

Top and bottom curbs, of 8 in, angle-iron, 

4 columns, 18 ft, 6 in. long; diam, at base, 6 in.; at top, 54 in- 

4 bolding-down bolts to each column,4 ft. long, 1 in. round 
iron. 





Single Gasholder. 


Diameter, 86 ft. Dopth, 12 ft. 


Roof sheets, No, 17 B. wire gauge. 
sheels, No. 18 B. wire gauge. 


Single Gasholder. 


Diameter, 40 ft. Depth, 16 ft, 


Crown plate, 8 fl. 5 in. di din. thick, 

Roof sheets, No. 1d 1. gauge. 

Side sheets, top and bottom tiers, No. 14 B. wire gauge; all the 
rest, No, 15 B, wire guugo. 

Rivets for sheets, } in. diam., 1 in. apart, centre to centre, 

Rivets for top curb, } liam., 14 in. apart, centre to centre, 

Rivets for bottom curb, 4 in. diam., 6 in, apart, centre to centre. 

Centre-pipe of cast-iron, 6 ft. long, 4 in, diam, 

‘Truss cup, cast-iron, 2 ft. G in, diam. 

12 main bars, T-iron, 2 x 2} x 2} x gin. 

4 vortical stays, T-iron, 8 x 24 x jin. 

Top curb, angle-iron, 8 x 8 x gin, 

Bottom curb, angle-iron, 8 x 8° x 4 in. 

4 columns, 17 ft. long; diam. at bese, 9 in, ; diam. at top, 7 in. 

8 holding-down bolts 0 cach column, 7 ft. long each, 1} in. diam. 

Girders of T-iron, 8 x 4 x 4 in,, trussed, 

Balance-weights, 40 cwt.; $ in. chains, 














Single Gasholiler, 


Diameter, 44 ft. 6in. Depth, 20 ft. 


Rise of crown, 1 fl, 9 in. 

Crown plate, 8 ft. 6 in. diam., 3 in. thick. 

Roof sheets, inner and outer circles, No, 12 B. wire gauge; all 
the rest, No. 14. 

Side sheets, top and bottom tiers, No. 12 B. wire gauge; the 
rest, No, 17. 
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‘Rivets for Nos. 14 and i4 wioota) # A8ths in diam. ; for No. 16 
pratt ntaeccaary, bearing bars, of Sictn,8 30-80-44 
's, of IFO, x xem 
tcl, 22 ng 7 in. diam. at base, 5} in. diam. at top; 
metal 11-16tha thick, 
4 -down bolts, 16 ft, Tong, 1} in. square-iron 


Single Gasholler, 


Diameter, 50 ft. Depth, 20 ft. 


as of en 12 in, 
No, 14 B, wire gauge. 
15 B. wire gauge. 





bars. 
3 columns, 26 ft, long, cast in two lengths uach ; 12 in, diam. at 
base, 6 in. diam. at top. 
Inlet-pipo, 9 in, diam. 
Outlot-pipe, 10 in. diam. 


Single Gasholder. 


Diameter, 60 ft. Depth, 16 ft, 
Rise of crown, 2 ft. 6 in. 
Crown plate, 8 ft. diam., } in. thiek, 
Roof sheets, i Se and outer circles, No. 12 B, wire gauge; all 
the othors, No, 14. 
“ shots top nd bottom tiers, No. 14 B. wire gnage ; the 
ee 








ta, } in. ‘am. 1 in. apart, contros. 

Bivate! for joining sheets to angle-iron, 2 in, diom., 14 in, apart, 
centras. 

Rivets for bottom curb, 4 in. diam., 9 in. apart, contros. 

10 main and 10 secondary rafters, of T-iron, 8 x 8 x fin. 

‘Top curb, of angle-iron, 3 x 8 x gin. 

Bottom curb, two rings of ungle-iron, 8 x 8 x @ in., 6 in, 
Pas with flat bar of iron, 6 in. wide and 4 in. thick, between 





Centre strat, cast-iron pipe, 9 ft. long, 6 in. external diam, tin, 
thick ; tend flanges, 18 In. diam., 1} in, thick; outer rim 
of eup strengthened by a ring of $ © and crown-iron, 2 x lin., 

on hot, 





i 
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10 vertical ribs, T-iron, 8 x 8 x ¢ in., secured to top and bottom 
curbe and to side shoots. 

6 columns, 16 ft. long; dism, at base, 7 in.; diam. at top, 6 in.; 
metal, } im. thick. 

Suspension chains, 3 in. short link, tested to 5 tons. 


Single Gasholder. 


Diameter, 60 ft. Depth, 18 ft, 
Roof sheets, No, 14 B, wire geuge. 
Side sheets, No. 15 B. wire gauge. 
Inlet and outlet pipes, 9 in, diam. 


Single Gasholder, 


Diamoter, 60 ft. Depth, 17 ft. 

Rise of crown, 8 fi. 

Crown plato, 4 fi, diam., } in. thick. 

Roof sheets, inner and outer circles, No. 18 B. wire gauge; the 
rest, No. 14. 

eee sheets, top and bottom tiers, No. 14 B. wire gauge; the rest 

ia, 15. 

Top curb, 4 x 4 x 7-16ths in. angle-iron. 

Bottom curb, two bars of 8 «x 8 x g in, angle-iron, placed back 
to back, and bar of flat-iron riveted to the bottom with gin. 
rivets. 

16 vertical bars, 24 x 24 x £in, T-iron, riveted to top and 
bottom curbs and to side sheets. 

8 columns, 18 ft, long; diam, at base, 63 in.; at top, 6& in.; 
metal, J in. thick. 


Single Gasholder, 


Diameter, 60 ft. Depth, 13 ft. 

Roof sheets, inner and onter circles, No. 13 B, wire gauge; the 
othors, No. 14. 

Side sheets, top and bottom tiers, No. 14 B. wiro gauge; the 
others, No. 15. 

‘Top curb, 4 x 4 x 4 in. angle-iron, 

Bottom curb, formed of two bars of anglo-iron,4 x 4 x 4 in, 
riveted back to back with } in, rivets 12 in. apart, centres, 

14 vertical bars, 4 x 8 x 4 in, T-iron, 

7 columns, 19 ft, 6 in. long oach. 
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Single Gasholder. 


Diameter, 81 ft. Bin. Dopth, 20 ft. 6 in. 
Rise of crown, 8 ft. 
Crown plate, 4 ft. diam., } in. thick. 
Roof sheets, inner and outer circles, No. 10 ; all the rest, No. 
14 B. wire gauge. 
Bide sheets, top and bottom tiers, No. 14 ; all the rest, No. 16 B. 


wire gauge. 

Rivets, ¢ in. diam., 1 in. apart, centres. 

16 main rafters, 6 x 8 x fin, ‘Lion. 

16 secondary rafters, 4 x 4in. a iron, placed on edge. 

Centre strut, cast-iron pipe, # ft, long, 7 in. external diam., 1 in. 
thick; flangoe, 18 in, diaw., 1} in, thick; cup strengthened by 
a hoop 2 1in. 5 C iron, shrank on hot. 

Tension rods, long Queen bolts, short Queen bolts, long sus- 

nee short suspenders, 16in number each, of 13 in,, 1}in., 
in.,  in., and Z in. round-iron respectively. 

Tore curb, of angle-iron, 4x4x din, 

Bottom curb, of angle-iron, 4 x 4 x 4 in., with bar of flat-iron, 
6 x 4 in. between, and riveted with ¢ in. rivets, 12 in, apart. 

12 vortical bara, 4 x 3 x 4 in. 'P-iron. 














Single Gasholder. 


Diameter, 87 ft. Depth, 20 ft. 

Rise of crown, 4 ft. 

2 crown plates, 4 ft. diam., } in. thick. 

Roof sheets, inner and outer circles, No. 12; the rest, No. 14 B. 
wire gauge, except 9 sheets upon which the sliding carriages 
are fixed, No. 7 B. wire gauge. 

Side ahoots, top and bottom ticrs, No. 12; all the remainder, No. 
14 B. wire gauge. 

Rivets, 5-L6thy in. dinm., 1 in. upart, centres. 

Reterire of wrought-iron, 12 ft. long, 12 in. diam. 

, wrought-iron, 3 ft. diam., } in. thick, 

ee » Tiron, 4 x 8 x din. 

18 secondary ‘bars, Tiron, 8 x 3 x in. 

9 rings or puthina ‘of bracket bars, the middle purlin of angle-iron 
$4 x 8} x 4 in., the remainder of flat-iron 2 x } in., secured 
ae tain and secondary bars with 4 in. bolts. 
a5 peinpipel tension rodk, 14 in. diam. 

6 diagonal tension rode, j in. diam, . 
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86 truse bars; 18 of 14 in. diam., 18 of 1} iu. diaw. 

Top curb, 2 rings of angle-iron, 8} x 83 x # in. 

Bottom curb, 2 rings of angle-iron, 8} x 8} x gin. 

18 vertical truss bars, T'-iron, 84 x 84 x din. 

9 columns, 22 ft. long each, 14 in, diam. at base, 11 in. at top. 
4 holding-down bolts, 8 ft. long, 13 in. diam. 


Single, Gasholder. 


Diameter, 100 ft. Depth, 20 ft, 


Rise of crown, 5 ft. 

2 crown plates, 5 ft. diam., ¢ in. thick. 

Roof gheots, inner and outer circles, No. 10; the remainder, No, 
12 B. wire gauge, except carringe sheets, ¢ in. thick, 

Side sheets, top and bottom tiers, No. 9; the remainder, No. 12 
B. wire gauge. 

Rivets, 5-16ths in. dinm., 1 in. apart, centres. 

Cts of wrought-iron, 1d ft. long, 24 in. dium., 6-16ths in. 
thick, 


18 main and 18 sceondary bars, 

Top curb, 2 rings of anglo-iron, 4 x 4 x 7-16the in. 

Bottom curb, 2 rings of anglo-iron, 4 x 4 x 7-16ths in., and » 
flat bar of wrought-iron, 6 x gin. 

18 vertical bars, 1 ‘on, 4 x 4 x gin. 

9 columns, 24 ft. long, 24 in. diam. at base, 18 in. diam, at top, 
1} to 1 in. metals, 

4 holding-down bolts, 8 feet long, 14 in. diam, 





Single Gasholder. 


Diameter, 110 ft. Depth, 26 ft. 


Rise of crown, 5 ft. 6 in. 

Crown plates, 4 ft. diam. ; 2 in. thiek. 

Roof sheets, row next centre and outer row next carb, } im, thick ; 
second row from centre, 4 in. thick; and second row next 
8-16ths in. thick ; the remainder, No. 12 B. wire gar 

Side shoots, top and bottom rowe, 4 in, thick; next row to each, 
§-10ths in, thick; the remainder, No, 12 B, wire gauge, 

Rivets, $ in, and 8-16ths in. plates, # in, rivets, 2 in. centres; the 
4 in. and No. 12 B. wire gauge sheets 5-16ths in, rivets, 1} in. 
contro; 3 in, plates and curb 4 in. rivote, 2 in. contres. 

Top curb of 2 angle-irons 6 x 4x 4 in, 

Bottam curb of 2 angle-irons 4 x 4 x 4 in. 
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Vertical stays, ia of 2 angle-irons 8 x 8 x diu., and a piece of 
timber 12 in. x 4 in. bolted between. 

Geeo ieee in lato, 2 ft. diam. 

iron 6 x 8X bine 

Parlioe of i of ‘tito 8x 4 x din. and remainder of anglediron 
3x8 x gin. 

Strats, 8, on main raftors 14 and 1} in. diam. 

‘Tie @ £0, pi Principal 14 in. diam., second 1} in. diam, and third 





Colum, 14, of cast-iron 1 ft. 6 in, in diam. at bottom, 1 ft, 2 in. 
at top; metal din. at bottom, diminishing to % in, thick at 


Holding: Jown bolts, 4, 14 in. diam,, 20 ft, Tong. 

Lattice girders, 14, 1 ft, 6 in. deep, of two frames of angle-iron, 
3%x8x fin. and bracos 2} x i inch rivoted botwoon, top 
roo bottom of girder covered with a plate 10 in. wide by } in. 

h 


Single Gasholder. 


| 

| Diameter, 142 ft. Depth, 55 ft. 

Roof, without trussing or framework. 

Roof sheets, first, or outaide circle, 3 ft. long, 4 in. thick; rivets 

#in. diam., 24 in. apart, centres. Second circle, 8 ft, long, 

in. thick; rivets, 9-16ths in, dian in. apart, centres; centre 

sheets, forming a circle, 30 ft. diam., } inch thick, butted and 

| riveted to each other by lapping pieces, $4 in, wide; rivota, 

9-16ths in, diom,; remainder of roof sheots, 6 ft. long, 

| $-16ths in. (No. 7 B. wire gauge) thick; rivets, @ in. diam., 
| 14 in. apart, centres. 

Side shoots, top and bottom tiers, } in. thick ; rivets, 4 in. diam., 
1} in. apart, centres. Intervening side sheets, No. 10 B. wire 
gauge; rivets, @ in. dinm., 1} in. apart, centres. 

‘Top curb, a circular chamber or girder, in section early reetan- 
gulor,outerdepth, 18 in. ; innerdopth, 19}in.; width, 2ft., 6in.; 
constructed of 4 x 4 x 4 in. angle-iron. 

Bottom curb, formed of two circles of § in. bailer-plates, 12 in. 
wide, cach rivoted to a circle of anglo-iron, 4 4 x } in. 

$2 vertical stays, three sides of a rectangular figure, 12 in, wide, 
10 in. deep ; formed of 4 angle-irons 8 x 8 x } in. and } in. 
boilor-pinte.. 

16 columns, diam. at base, 8 ft.; at top, 2 ft, 9 in.; metal, f in. 
to 3 in. thick. 

4 ho! -own bolts, 10 ft. long, 2} in. round-iron. 
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Twwo-lift Telescopic Gashalder. 


Diamotor of outer lift, 44} ft. Depth, 16 ft. 
Diamoter of inner lift, 48 ft. Depth, 16 ft, 


Rigo of crown, 1 ft. 9 in. 

Crown plate, 8 ft. 6 in. diam,, 2 in. thick. 

Roof sheets, inner and outer circles, No. 12; all the rest, No. lt 
B. wire gauge. 

Sido sheets in both lifts, top and bottom tiers, No. 12; all the 

rest, No. 16 B, wire gauge. 

Rivets for Nos, 12 and 14 sheets, 5-16ths in. diam.; for No. 16 
sheets, } in. diam. 

Cup, inner lift, formed by 2 rings of 24 x 24 x 6-16ths in, angle- 
iron, connected together with No. 8 plates, with side of No. 10 
plate, and m ring 14 x } in. half-round iron, riveted round. 

Dip, outer lift, the counterpart of the cup inverted. 

Main-benring bars, T-iron, 8 x 8 x 4 in. 

Secondary bearing burs, Tiron, 8 x 8 x $in. 

6 vertical bars, inner lift, T-iron, 2) x 24 x gin. 

6 vortical bars, outer lift, ‘iron, 24 x 14 x jin. 

Bottom curb, angle-iron, donble, 3 x 8 x $in. 

6 eae) 12in. diam. at base, 10 in, at top; metal, 1 im. to Zin. 

ick, 












Two-lift Teleseopie Gasholder, 


Dinmotor, ontor lift, 87 ft. Depth, 20 ft. 
Diameter, innor lift, $5 ft. Depth, 204 ft. 
Rise of crown, 4 ft. 
2 crown plates, 4 ft. diam., 4 in, thick. 
Roof shests, inner and outer circles, No. 12; the rest, No, 14 B. 
wire gauge, except 9 sheots upon which the carriages are fixed, 
No. 7B. wire gange. 
Side shevls, Lop and bottom tiers, both lifts, No. 12; all the rest, 
No, 14 B. wire gauge. 
Rivots, 6-16ths in, diam., 1 in, apart, centres, 
Hydraulic cup and dip, 7 in. wide, 16 in. deep. 
Cenitre-pipe of wzought.icon, 12 ft, long, 12 in. diam. 
‘Trogs cup, wrought-iron, $ ft. diam., 2 in. thick, 
18 main bars, T'-iron, 4 x 8 x fin. 
18 secondary bars, T-iron, 8 x 8 x $ in. 
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or lins of rack ie the middle purlin of angle-iron, 
Bh x ean in., the remainder of flat. ion, 8 x din, Seeman 


36 in diam,” 

86 trass bars ; 18 of 1 is diam. 18 of 1} in. diam. 

Bottom curb, 2 rings of angle-iron, 84 x 33 x gin. 

16 vortical truss bare, T-iron, 34 x 84 « jin. 

9 columns, 41 ft, long, 30 in, diam, at base, 20in. at top, 14 to J in. 
metal, cast in 4 longtha. 

4 holding-down bolts, 8 ft. long, 14 in. diam, 


Two-lift Telescopic Gaxholder, 


Diameter, outer lift, 100 ft. Depth, 22 ft. 


Diameter, inner Lif, 98 ft. Depth, 22 ft. 
Roof sheets, No. 11 B. wire gauge. 
| Side sheets, top tier, No. 11; all the others, No. 12 B. wire 


gauge. 

Rivets, $ in. diam., 1 in. apart, centros. 
Hydranlic joint, Sin. wide, 15 in. deop, No. 10 B. wire gango; 
top edge of cup and bottom each of dip bound by half-round 


faa % Lin. thick. 
Bottom curb, angle-iron, 4 x 1 in. at the rool, and ring of bar-iron 


4x lin. 
12 columns, 24 in, diam, at base, 16 in, at top; motal 14 to 1 in. 


4 holding-down bolts, 10 ft. long, 2 in. square-iron, 


Two-lift Telescopic Gasholder. 


Diameter, outer lift, 102 ft. Dopth, 22 ft. 
Diameter, inner lift, 100 ft. Depth, 22% ft. 
Rise peechercen. 4 ft. 
, 6 ft. diam., $ in. thick, 
Rr shoots, first ring next centre, No, 9; next and outer rings, 
No, 11; all the rest, No. 12 B. wire gan; 
Side sheets, outer lift, top and bottom tiers, No. 11; all the 
No, 18 B. wire gauge, Inner lift, top and bottom tiers, 
No. 18; all the rest, No. 17 B. wire gauge. 


i 
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Cup and dip, 8 in. wide, 16 in. deep, of angle-iron $ x 8 x Zin.; 
jars lo. 7B. wire gauge; edges stiffened with 14 x 2 in. 
lf-round-i part 


iron ; } in, rivets, 6 } 
10 columns, 18 in, diam, at base, 14 top; metal, 1}tod in. 
4 holding-down bolts, 8 ft. long, 2 in, square wrought-iron. 








thick, cast in 4 lengths. 


Tito-life Telescopic Garholder. 


Diameter, onter lift, 108 ft. Depth, 253 ft. 


Diameter, mner lift, 101 ft. Depth, 24 ft. 
2 crown plates, 4 ft. diam., 4 in. thick, 
Roof sheets, inner and outer rings, ¢ in. thick; all the rest, 
1-10th in. thick. 
Side sheets, top and bottom tiers, 4 in. thick; the remainder, 
1-10th in, thick, 


Two-lift Telewopic Gasholder, 


Dinmoter, outer lift, 112 ft. Depth, 26 ft. 


Diameter, inner lift, 110 ft, Depth, 26 ft, 

Rise of crown, 6 ft. 

Roof, trussed. 

Roof sheets, contre plate } in. thick, next row } in. ; nest, 
8-16ths in, ; outer row, } in ext, 8-16the in. ; and the ins 
termediate 7 rows, # in? thick. 

Side sheets, 3-16ths in. thick top and bottom rows; remainder, 
No, 12 B, wire gauge; the cup, 8 in. x 18 in., is formed of 
2 rings of 8x 8 x 2 in, angle-iron, the bottom and sides being 
of in. plate, having 2 x 1in. half-round bend at edge of 

late, 

rep curb, of two rings of angle-iron 5 x 8} x 4 in. 

Bottom curb, of 2 rings of angle-iron 6 x 8 x in. placed 9 in. 
apart, between which the bottom roller carriages are seoured. 

Vortical stays, inner lift, 28, 14 of which are of 2 anglo-irons 
ax Bx riveted on each side to a web plate fin. wide 
and }in. thick; the remaining 14 being of Malton 6 x 8 din. 
trussed with threo struts and a tie rod, Outer lift has 28 
vortical stays of Jin, guard-iron 4 in. wide, against which the 
guide pieces on the cup slide. 
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Centre column, 17 ft. 6 in. long and 2 ft. diam. of wronght-iron 
plates @ in. thick, 2 in, rivets, 24 in. piteh ; this is secured to 
the under crown plate, which ig 4 ft, in diam., by «ring of 
angle-iron 6 x 4 x din. and 4 in. rivets; at the lower end 
of the column are 2 rings of angle-iron, 6 x 4 x }in., placed 
8} im, npart to form a jaw to receive ends of tension rods, 

Main rafters, 14, of T-iron, 4x 6 x 4 in. trussed with six 
wrought-iron strats 14, 14, and 1} in. diam., and a 1t in. 
dinm. tension rod. Fourtoon main tie rods of 1? in. round-iron, 
‘extending from curb to bottom of centre column, and suspended 
in two places from the main rafters with }in. round rods ; 
the main tie rods and the tension rods have each a wrought. 
iron coupling box with right and left and threads. 

Secondary rafters, 14, T-iron, 8 x 5 x +in., trussed as above 
with four struts 1} and 14 in. diam., tension rod 14 in diam., 
with coupling box ; these rafters extend frorn curb to within 
21 ft. of the contre of holder, the inner ends being aecured to a 
main brace bar or purlin. 

Purlins, 7 rows between side and contre. The main purlin men- 
tioned above is 4} x 44 x 9-16the in; the one next curb, 
4x 8x ¢in.; and the remainder, 8 x 8 x 2in., all of T-iron. 

Columns, 14, of cast-iron, 2 ft. 6 in. diameter at bottom, 2 ft. at 
top, and 66 ft, 8 in. high, surmounted with a largo ball 80 in. 
diam., with spilod finial. 

Girders, 2 rows, each 2ft. deep, and 10 in wide, of 4 angle-irons 
8x8 x gin., with plate 10 x § in., tap and bottom diagonal 
bracos $x J im., at tho intersection of which is a cast-iron 
spiked ball in two balves, 17 in. dian. across spikes. 

Holding-down bolts, 4,2 in. dinm., 11 fi. 6 in. long. 











Two-lift Telescopic Gasholder, 


Diameter, outer lift, 120 ft. Depth, 24 ft. 


Diameter, inner lift, 118 ft, Depth, 24 ft. 


Rise of crown, 6 ft. 

Roof, untrussed, resting when down on timber framing in tank. 

Roof sheets, first or ousside row, 9 in. thick; second row, ¢ in. ; 
third row, 4-16ths in.; fourth row, No. 8B. wire gauge; 
crown platos, } in. thick and 6 ft, in diam.; inside row, next 
crown plate, 3-16ths in.; next, No. 8B. wire gauge; and the 
remaining 10 rows of intermediate shoots, No, 11 B. wire 


gauge. 
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Side shoots, inner lift, 12 courses high; top and bottom course, 
Zin. thick; second course at top, 3-16thsin.; and the re- 
mainder, No. 12 B. wire gauge. 





apart, centres. 

Top curb, of 2 ungle-irons, one at junction of roof with side 
sheets,5 x 5 x 2 in., and the other at the inneredge of outer 
row of sheets, 4 x 4 x 4in.; the two stiffened by gusset- 
pieces springing from the vertical stays, 

Bottom curb, of two5 x 4 x 4 in. angle-irons, riveted to the 
outside of the lower row of sheets, with 2 in. rivets, 6 in. 
apart, Between those two curbs, which aro placed 2 in. apart, 
are fixed the 28 guide carriages and rollers, 

Cupa, formed of rolled channel-iron 8 x 84 x 4in., riveted tothe 
aide sheets and rising plates, with 4 in. rivete din. apart, A 
half-round bead 2 x # in. being riveted to edge of rising 
plates, which are 2 in, thick and 16 in. deep. 

Vertical stays, 28, formed of two4 x 4 x 4 in. angledrous and 
a wob-plate between, § in. thick and 9 in. wido, scoured with 
# in, rivets, 6 in, apart ; ot the upper end of these is attached 
A gusset-plate with angle-iron edges 8 x 3 x # in., extending 
to the inner angle-iron curb of roof, to which and the outer 
curb it is riveted. 

Standards 14, in the form of the letter T, 4 ft, 2in. x @ fl. as 
bottom, tapering to 1 ft. 9 in. euch way at the top; each 
standard 61 ft. high. Between the angle-iron framework of 
the standards is cast-iron trellis work, 1 in. thick, on one of its 
sides, and wrought-iron lattice work on the other ; the standards 
are secured to cast-iron hollow base plates 6 in. deep ; 4 holding- 
down bolts to cach standard, 11 ft, 6 in, long, 2} in. diam, 

Lattice girders, 2 rows in the height ; first or lower row, 27 in, 
deep; top row, 80 in. deep; formed of 4 angleirons, 3 x 8 x 
4 in. wrought-iron tension bara, 8 x 4 in., and enstdron strate, 








Tuco-lift Telescopic Gasholder. 


Diameter, outer lift, 151 ft. 6 in, Depth, 40 ft. 
Diameter, inner lift, 149 ft, Dopth, 40 ft, 8 in, 


Crown trussed, rise 8 ft. 
Roof sheets, outer row, 5-16ths in. ; next row, J-16thsim. ; and the 
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tomainder No. 10 B. wire gauge, two contre plates } in. thick 
and 4 ft. 6 in. diam. 
Side sheets, top and bottom rows in both lifis 3 in. thick, the 
peer: Ba ne eee + = udaathes contre ; eup 
‘in. wi in. iggot'a + plates 3 in. 
Gegwenietoer re 
of 2 rings of angle-iron § x 5 x }in., placed one 
jer ; the lower one is secured to a flat 10 in. 
. thick, which is again connoctod by atraps 4 in. 
thick to the top row of shoots, 
of 2 ings of angle-iron 5 x 4 x in, riveted to 
of itor of row of sheets with § in. rivets. 
two rings ure fixed the bottom guide roller 


, 82 in top lift of H-iron 12 in. deep, and $2 in 
of channel-iron 8 x 23 x 4 in., attached to shoots, 
and ourbs with 4 in. bolts in upper lift, and 4 in, screwed 
in lower Lift. 

column, 8 ft. 6 in. diam., 22 ft. long, of plates 7-16the in. 


HE j 
Pee 


E 


lt 


i 
F 


Aad 
Hie 


24 main radial T-iron bars 6 x 4 x 4 in. curved 

with a main tension rod 2 in. in diameter ateurb, 
to 1} in, at the foot of centre column, and havin, 

ing box with right and left hand thread, 4 strats on 

tension rods form the bracing to each main bar, the former of 

4 a 44 x2 os placed deen and the latter of 

1, 14, 14, and 1f in, round-iron placed diagonally, the ean 75] 
ing nearest the centre colamn ; 48 secondary radi 

, bars of 4 x + in. flat-iron, that is, 2 aquidistant between the 

bare, and pens from ep eurb towards centre 

, and thon for a furthor distance of 16 f., 

contre, another bar of the same dimensions 


ores 
He 






| bars 
row extending from main bar to main bar is of L-iron 8 x 6 
& 4 in. ; next two rows aro divided in 3 lengths between main 
tbars by tho two secondary bars, and are of 1} x 14 x } in. 
‘angle-iron ; next row extending from main to main is of Tiron 
4x 6 x din.; next row divided in 8 lengths ax before of 
. 
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1h x 12 x fin. angle-iron, and the remaining 2 rows divided 
in 8 as before of 2 x 2 x } in. angle-iron; 9 of flat-iron 
a 28 Sth ‘cross diagonally in each bay formed by the two 
main burs. 

Columns, 16, of cast-iron, 88 ft. high, 8 ft. in diam. at base, and 
2 ft. 8 in. at top, metal lin. thick ; cast-iron channel guide up 
the column, 5 x 8 in. inside measure, weighing 56 lbs. per 


foot. 

Girdors, 16, at top 4 ft. deep, 7 in. wide, of 4 -ikons 8 x 8 
x 2 im. and a top and bottom plate 7 in. wide by 4 in. thick ; 
diagonal brace bars 4 x # in. ; 16 intermediate girders 8 ft. 6 in. 
deep, 6 in. wide, of 4 angleirons 24 x 24 x # im.,and top and 
bottom plates 6 in. wide by 4 in, thick, disgonal brace bars 
3 x #in.; atthe intersection of the brace bars a cast-iron star 
12 in. in diam. is riveted. : 

Holding-down bolts, 4, 2 in. squaro and 14 ft. long. 

Capacity, 1,400,000 cubic feet. 








Two-lift Teleacople Gasholder, 


Diameter, outer lift, 107 ft. Gin. Depth, 96 ft. 


Diameter, inner lift, 196 ft, Depth, 86 ft. 

Crown, untrusaed, riso 10 ft. 

Roof shoots, centre plate } in. thick, 6 ft. diameter; row next 
centre of No. 7 B. wire gauge; row next curb, in, thick ; 
noxt row, 5-16ths in. thick ; third row, No. 7 B. wire gange, 
and the remaining rows of No. 11 B. wire gauge. 

Bide sheets, of inner lift in 18 rows; top row, 3 in.; bottom 
row forming cup, { in.; second tow from top and bottom, 
} in.; third row from top and bottom of No. 7 B. wire gauge : 
and the 12 intermediate rows of sheets of No. 11 B. 
gouge in thickness. Those of outer lift in 18 rows; 
row formin sae + in.; bottom row, 5-10ths im. ; 
from top, No. 9 B. wire gauge; sceond from bottom, 3-16ths 
in.; third from bottom, No,  B. wire gauge, and the 13 
intermediate rows of No. 11 B. wire gauge in thickness. 

Cups, 10 in, wide, 18 in. deop, of channel-iron, 10 % 8% x #in., 

ing side plates, gin. thick, with 24 x }in. bead riveted to 











edgos. 

Top curb, of 2 angle-iron rings, outer one 6 x 6 x $in.; inner 
one, 6 x & x 4 in., both double riveted to top and side 
shoots, with ? in. rivets, 2 in. apart centre to centre. 
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curb, of 2 angle-iron rings, 6 x 6 x gin., riveted to 
ahoots, with 2 in, rivets, 6 in. apart. 
stays, 44, in uy lift of H-iron, 8 x 6 x 6 x 7-16ths 
secured to top and bottom rows of sheets and the outer ang! 
iron curb, bu 








tays, outer row of top shoots, and inner angle-iron 
curb with in. rivets, 4 in. pitch, Vertical stays in lowor 
‘ar ontor lift, 44, of channel-iron, 8 x 24 x 4 in., riveted to 
bottom curb, and to the sheets half way up, with four % in. 
rivets, countersunk heads in the channel, and bolted to the 
iron of grip with two 7 in. bolts. 
Gnide wheels, 22, at top lift of malleable cast-iron, 24 in. 
with steel axlea or ping, mounted on wrought-iron 
carriages, 44 fixed under cup of upper lift, 22 on grip, and 44 
| on bottom curb of outer lift, all of mulleable cast-iron, having 
steel pins and wrought-iron carriages. 
I Columns, 22, of cast-iron, 8 ft, diameter at bottom, and 2 ft. 6 in. 
‘at top, mounted on ornamental base 4 ft. square and 9 ft. 9 in. 
wo entablatures and ornamental cap; 4 holding.down 
‘to each column, 2} in. diameter. 
Girdors, upper tier, 8 ft. 6 in. deep ; lower tior, 8 ft, deop, of two 
of angle-iron, 4 x 4 x 7-16ths in., with lattice bara, 
4 x Bin, riveted between them ; the top, bottom, and ands of 
fedora covered with a § in. plate 9 in. wide ; rivets, } in., 4 in, 
Apart centres; at the intersection of the diagonal braces with 
each other are fixed plates, 12 in, diameter and @ in. thick. 
Quality of iron, plate, angle, and T-iron of best South Staffordshire 
brands, the channel and H-iron of tho best Belgian ; the sheets 
of the very best South Staffordshire, equal to B. B. H. best. 
Rivets, all sizes, of the best soft charcoul-iron. hose for the 
No. 11 B. wire gange sheets, of No. 3 B. wire gauge in diameter 
and 1in. pitch; and those for No. 7 B. wire gauge sheets, 
with j in, rivets 1} in. apart centres. 
Capacity, 2 million cubic feet. 





[ 











Two-lijft Telescopic Gasholder. 


Diameter, outer lift, 200 ft, Depth, 25 ft. 3 in. 
Diameter, inner lift, 198 ft. Depth, 25 fi. 9 in. 
Roof nntrussed, and flat. 


— 
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Roof sheets, centre plate } in., row next centre elt oP next 
row } iu.; outer row next curb $ in. ; second row } in. ; and 
the whole of the remaining rows in. thick. 

Sido shoots, outer lift, bottom row } in. ie ae ‘16the in.; <a 
row 8-16ths in. ; intermediate rows 
bottom and top rows 8-16ths in. thick ; ine jin. thick. 

Top curb is a box girder 8 ft. x 2 fl. of 3 in. plates and 
ik yo X 4 in. angle-irons in the inside corners, riveted 
together, 

Hotton curt of 2 angle-irons, 44 x 42 x 3 in, riveted to a 
jin. plate 8 in, wide; the whole riveted to the lower ehoot 





late Zin. thick and 15 in. deep; a 14 in. half-round iron 
oad is riveted to edgo of rising plate. 
Colnmns, 28, 50 ft. long, 8 ft. diameter ‘at bottom, and 2 ft, 4 in, 
diamoter at top; metal 1} in. thick at bottom and 1 in. at top. 
Capacity, 14 million cubic feet. 


older. 
“ formed of channel-iron 8 x 8 x 8 x gin. thick; rising 


Three-lift Telescopic Gasholder. 


Diameter, outer lift, 214 ft. Dopth, 58 ft. 
Diamator, middlo lift, 211 ft. Dopth, 68 ft. 8 in. 
Diamotor, inner lift, 208 ft. Depth, 53 ft. 6 in. 

Riso of crown, 14 ft. 

Roof, untrussed, 

Roof sheets, outer row forming part of curb, } in, eo of steel 
plates 8 fi. wide ; next row No. 7B, wire gauge; then another 
row of No, 9 B. wire gaugo; the remainder being uMlotNe. 10B. 
wire gauge; those latter riveted with 5-16ths in, rivets 1 in. 
pitch; the No, 7 B. wire gauge sheets riveted to the 2 in. 
steel curb plate by } in. rivets, 24 in. pitch. 

Side sheets of No. 11 B. wire gauge, pare to each other with 
6-16ths in, rivets, 1 in. pitch, lap of sheets 1} in. ; the bottom 
and top rows of sheets in outer lif. are } and 8-16ths in, 
tas respectively ; in the middle lift 3-16ths in., and in the 

-16ths and + in. respectively, being mur: to the 

sheeting with @ in, rivets, 1} in. Bligh, 1 in, lap. 

Piggot’s cup and dip, the former of 7-16ths in , and the 

latter of g in. plate, secured to adjoining sheets with 4 in. 

rivets, 12 in. pitch, 2 in. lap; cup and dip 12 in. wide and 

21 ins deep elge of cup and dip stiffened by a fx § in. 
iat-iron. 
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Top = — by two 3 in. steel eae one forming the outer 
tow of sl on the 86 in. wide, the other 
Lap toprvow oe aneet ta Ge cle 15: ota ; these are 
joined thor at the angle with a6 x 6 x 7 im. anglo-atocl 
curb, farther stiffened at the inner edge of the crown 
plate with n6 x 8 x bin. angle-tea, all rivetod together 
with J in. and 1 in. stool rivets, 4 in. 
Bottom curb, formed by a plate § in. his, and 15 in. wide, 
secured at right angles to the lower rows of xheets toa 6 x 8 
% + in. angle-iron with 3 in. rivets, ‘Te itch ; another angle- 





iron of the same dimenmons being 1 ft. 5 in. higher, 
forming space in ctr are the vonera roller 
varriages. 


Vertical stays, 48, on lower and middle lifts are made of No. 10 
B. wire gauge sheets bent in the form thus_M_8 x 42 in., 
riveted to the outside of the sheets, and on the inside opposite 
these are 8 x 8f x 4 in, channel-irons, placed between two 4 
x 8 x $ in. angle-irons, which are riveted through the sheots 
to the outside stays. The top or inner lift is stiffened by No. 
8 Bivie sheets of the same form as above, but are 12x 

iy 24, in tho fon of the lotter H, 20x 16 in, and 168 ft. 
Gin. high above coping of tank, of ‘wrought -iron formed of four 
Bx 8x din, ney ie irons ¢ in. web plate, and } in, inside and 
outeide plates, having 6 tiers of struts from standard to 
standard, Pen 10 sete of diagonal braces. Two channol-irone 
8 x 8 x in. riveted to each other back to back and to the 
standards, form the guides upon which the radial und tangen- 
tial rollers work ; the bottoms of standards are fastened to tri- 

iar shapod cast-iron base-plates, each secured to the tank 
three 24 in. bolts. 

Conscitn 5S million cubic feet. 
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THE STATION GOVERNOR, 


An unnecessarily high prossure of gas in the mains and servieo-pipes 
is ‘synonymous with a heavy leakage account. 
Ordinary valves are powerless to effect the desired pressure regula- 
busy deeettosserall hay vany baaMiended ia’ No gan: 
ver its size, sho should be without a Station Governor to control the 
initial Wes eronealy = eee 
When pro constrac! it accom important object 
Eisler, Duewater arial the ,coneaplean oar Ste) raie ital ged 
Tauaiy of the gas on the other may heh 
‘The construction of the Governor is of the most simple character, 
consisting of a =S iron water-tank, through the bottom of which 
the gas from the regular holder enters, and makes its exit by meana of 
a stand-pipe rising above the water level. ‘This Pipe may be either 
annuler or rectangular in form. In the former case the gas enters 
by way of the central opening, and makes its exit by the annular 
In tho latter arrangement the pipe is divided in two by a mid- 
fonther, one division the inlet ond the other the outlet for the 
BAS 5 the inlet division of the pipe occupying thecentral position in the 
tank. Within the tank is a floating bell or gasholder made of tinned 
sheet-iron, from the crown of which # conical or paraboli¢ shaped 
valve is suspended by an eye-bolt, It is the raising and lowering of 
this valve within the inlet gus aperture, by reason of the gas exerting 
& pressure of groater or less force, (according ns the 
varies), on the inner surface of the floating bell, that accomplishes 
the necessary Lytont 
iat bekion aang: benlslagne icc Goose sup atten oleae 
an air chamber within itself, placed round its lower enrb (Fig. 80), and 
consequently bsical in the water of the tank, or by a chain 
secured to its crown outside (Fig. 79), passing over one or two Lee 
and terminating in a rod carrying the required balance we 
needed pressure being obtained ty placing cast-iron or 
on the crown of the holder; or es may be ta Dig tas with water aloveed 
to flow from a feed pipe into @ tank continuing the sides 
of the holder a few inches above the wows. ‘The method of weighting 
by water is preferable to the other, as the prossare can be appliod or 
removed in a more gradual manner, the opening in the pegs eal 
Aischarge tapa being regulated as desired. 
‘The conieal valve for increasing or diminishing the area of the 
jure has generally rane place to that in the form of a varinela 
latter requiring a shorter range to produce the necessary effect, 
and being more delicate and certain initsaction. The parabola should 
bo made twice its diameter in length, and of weight euflicient to remiat, 
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IEeieebcmedliabion 2 blnking, cwliatever. preemre miey, be exerted 
against it by the inflowing gas. | With the like abject it was formerly 
necessary to make the floating bell with an ares 20 times groater than 
the aren of the base of the valve; but with the improvemonts offected 
in Governors this is not now required, and mach less spuce is now 


the tas. 
“Sea wt aes eae aa aa escape of gas by amas ed 
e ; and, to obviate this dangor, improvements have 
frmemiest iaitinecatienstisn cf Governees 


‘The Governor of Messrs. J. and J. Braddock (Fig. 79 in section) will 
show what has been done in this direction, The gas anters from above 
the valve chamber. Over the valve, and of the same area aa ite 
‘base, isa compensating chamber within the bell, which is supplied 
with gas through a small pipe enclosing tho valve rod, so placing 
the tal and valve in equilibrium. Tho boll is actuated the 
outlet are, through « small pipe attached to the outlet branch. 
It thas be seen that if by accident the bell were tilted or rent, 
tho quantity of gas eseaping would be limited to that whieh would be 
Geatryed ‘through the two amall pipos referred to, 





Mr. F. W. Hartley introduced a safety and regulating plate over 
the yalve to cffoct the same object, and obtained compensation 
‘means of a small tank and holder placed alongside the Governor, 
holier being suspended from the fis carrying the counterpoise 


= D, Bruce Poobles employs the pressure of the inlet gas, supplied 

‘a small pipe having « dry regulator fixed upon it, to load the 

bell of the Governor, which is enclosed in a gas-tight 

only adjustment required is by means of small weights to the 
regulator, 


be 
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Mr. W. Cowan has introduced various improvements in Governora, 
by which tho adjusted pressure is maintained under all varintions 
of draught or changes at the inlet. (See Fig. 80.) He has alo in- 
vented an “ Automatic Prossure Ohanger,” most i insteu- 
ment for raising and reducing the pressure automatically xy given 
time, thus dispensing with the attendant, except on extraordinary 
occasions. 








Fro, 60, 


Mr, C, Hunt bas adapted the ordinary throttle-valve to the purpose 
of a Governor. By this plan a holder scurcely larger in diameter 
than tha main only is required. Within the supply-main ace from 
the works to the street, the dise or throttle is accurately balanced on 
two small steel centres; the lever or radius arm by which it is 
actuated, being also inside the main, is attached to the centre of the 
disc, A small vertical pipe, communicating the holder with themain, 
sorves to onclose the connecting-pipe attached to the radine arm and 
to the crown of the holder, and aleo conveys the gas into the latter. 
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means of this arrangement, a holder only 124 inches in diameter, 
Jactuate an 8-inch valve; and one only 17 inches diameter, an 
18-inch valve. 

‘Th winter time the water in a Governor tank is linble lo freeze, 
particularly if the house containing it is in an exposed situation. A 
very efficient and simple remedy for this is provided by the steam 
stove. This is merely » cast-iron cylinder or pipe in the form of « 

Bin. to 8 ft. in ep and 10 or 12 in. in diameter, 
or covering brightened by being 

«lon end on the floor of the 





time of frost, 3 means of this stove, the atmosphere of the room 


can 
A piece of ordit cast-iron pipe can be adapted to the @; On 
thy ibe Band the siore o's r int of 


DISTRICT OR DIFFERENTIAL GOVERNORS. 

Gas prossure varies according to the olovation, increasing and 
ieee the rate of about one-tenth of an inch for each 10 feet 
of is fall respectively. It is thus obvious that if the pressure 
in the lowor mains is sufficient, that in tho higher mains (assuming 
them to be connected throughout) must bo in excess. 

ia For the supply of to varying levels, 
therefore, separate ing ters with a Sta- 
tion Governor npon each, are highly advan- 
tugeous, and should be employed wherever 
practicable. 

District or Differential Governors, for the 
automatic regulation of the pressure in the 
mains at high altitudes considerably removed 
from the gas-works, are also af the utmost 
eee ‘hese are produced both in the wet 
and dry form by most makers of gas appa- 
ratus. Fig. 81 shows the District Governor 
made by Messrs. D. Bruce Peebles and Co. 

By doubling tho amount of pressure, the 

Fig. 81. consumption of gas is increased by about one- 
half, Leakage from a pipe is, of course, increased in the same raio— 
i... in the proportion oft the square root of the pressure. 


fia 
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MAIN PIPES. 


The leakage which arises in the distribution of is largely 
due to dates and badly jointed Main pipes. SS 

Hence it is of the first importance to ensure that the pipes omployed 
for that purpose are made of a good quality of metal, close in texture, 
free from defects of every kind, and as’ equal as ‘possible in their 
sectional thickness. 

To secure these three latter conditions, all cast-iron pipes 5 inches 
internal diameter and upwards should be cast vertically in dry sand 
moulds. Smaller sizes are usually cast in green sand and in inelined 
moulds. 

‘The pipes should be tested by hydrostatic pressure equal to at least 
75 Ybs. on the sqnare inch (150 feet hend of water), either at the place 
of manufacture or on the gae-works ; and whilst under preamure cay 
should be smartly rapped with a 8 1b. hammer from end to end, Thi 
will often reveal faults, such as sandy, porous, and blown places, not 
otherwise discernible. 

Rapping the pipes whilet on the ground will aleo indicate their 
character, If the sound emitted is clear and bell-like, the pipe may 
be considered free from defects. On the other hand, if ann 
loaden, it ig cracked or otherwise imperfect. 

All pipes that do not atand the tests should be rejected. 

‘The metal of pipes, whilst compact and close, should not be exces- 
sively brittle and splintery, but such ax may be reedily chipped and 

vi 





It is usual to pay for any overweight in the pipes beyond the 
weight specified, not exceeding 4 per cent. 
Formule for calculating the weight of cast-iron pipes:— 


2-45 D'— 2, 

Where D = outside diameter of pipe in inches. 
ipe in inches, 

joot of pipe in Ibs, 
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TABLE, 
Cast-Inon Gas Prrzs, wira Oren Jomrs. 


The weight of the socket, and bead on spigot, ix equal to 9-10the of a 
Lineal foot of the pipe, and this is included in the weights given. 











Internal ‘Thickness of Lengh ot | Length of Pipe| Weight 
plage ot | aMeialie Body gt | "Bodkes’ | aotinctading | ’inciadye ot” 
‘Pipe. Pipe. inside measure "Socket. Socket and Bead. 
Inches. Inches. Inches, Feet, (Cwta. gre. Tbe. 
1 6-16tha Ey 6 01 0 
ty 6-16the oy 6 0 1 10 
a 6-16ths 8 6 01 @ 
ony 8-8the 8 6 o 317 
a $-8the 3 9 lon 
4 3-8ths 4 9 1 119 
5 7-16ths 4 9 207 
6 716ths 4 9 a 1 a1 
7 5:10tha 4 9 8 0 97 
8 5 10ths 4 9 8 3 19 
9 6-10ths ory 9 400 
10 9-16the a 9 5 0 16 
n 9-16ths a 9 5 214 
2 5-8ths a 12 8 8 16 
18 5-8tha 4 1a 9 2 18 
4 5-8the 4a 1a 10 1 8 
15 5-8the ry 1a no 4 
16 11-16ths 4 12 12 8 a 
a 11-16ths gry 12 1 8 
18 11-16ths 44 12 42 0 
19 S-4ths ab 12 16 2 
20 S4the at 19 7 3 8 
a Baths 5 1a 1g 1 20 
2 18-16ths 65 19 20 8 90 
B 18-16ths 5 19 a 8 8 
u 7-8ths 5 1a “3 8 
20 1 5 as % 0 0 
36 ith 6 1g a7 0 16 
a Ipths 6 19 57 8 16 
eB 1th 6 12 0 2 0 














For the maller sizes of pipes up to 8 in. diameter, the open 
jointing space is #in. and for larger diameters jin, wide all round. 

@ following are the usual depths of the socket, inside measure, for 
arious sizes of open-jointed ges-pipes, plugged with yarn and 











lead: — 
Diameter, Depth of Socket 
Upto Sines. © 2 ee ee inobes. 
4to 8 ido wie Bais Rate PMS eh 
$M Lek EDEL Do hae ge 
a1 to80 |}, : BY ee! oases. magia eyes Be ie 
82 |) and upwards, : 6 
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TABLE. 


-Oast-Inon Gas Pires, wir Tuawep ano Borep Jomvts, HAVING A 
Recess in Front ror Leap. 
The weight of the socket and thickened spigot is equal to Ly lineal foot of 
the pipe, and this is included in the weights given. 














Internal ‘Thickness of ot [Length of Pipe,| Weight per Pi 
plameter ot | Metalin Body ot | “oder. |"tot including’ | tnclesive of Soaks, 
Pipe. Pipe. {inside mesure, Socket. | and thickened Spigot. 
Toohes, Inches. Inches. Fook (Cw gra. Ibe. 
1 6-16ths % 6 old 
it 5-16ths oy 6 o 1 18 
2 5-1éths Fy é 0 1 
% 8-8ths 8 6 o 2 10 
8 8-8ths 88 9 1014 
4 B8ths 4 9 1 1 99 
5 7-16ths 4 9 2 0 18 
6 Tl6ths 4a 9 a1 a7 
7 5-10ths 4 9 B18 
8 6-10ths 4 9 88 0 
9 5-10the 4a 9 40 B 
10 916ths a 9 5 10 
n $16ths 4 9 5 BOL 
1a 5-8the 4 1a 90 4 
18 5-8ths 4 12 9 8 0 
M4 6-8ths a 12 10 1% 
6 58th 6 13 no 
16 11-16ths 5 12 13 0 16 
a 11-16¢hs 6 12 18 8 
18 -lethe ot 12 mu 2% 
19 ‘S4the 5 12 16 8 % 
20 3-4the ot 13 7” 8 13 
a Baths 5 13 18 2% 
a 18-16ths bE 2 a 1 0 
2B 18-16ths ob 2 22 0 90 
Pr 78ths 5 12 mu 8 mM 
80 1 6 12 82 4 
36 lath 6 12 47 8 16 
a 1yyths 6 13 we 8 4 
8 nt 6 12 7 2 8 














When the turned and bored joint, on being tested, is found gas- 
tight, it is not necessary to fill the recess with lead. The usual 
filling material adopted under such circumstances is Portland or 
Roman cement. These cements, if kneaded with warm water, set 
quiokly ; with cold water not so soon. 
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TABLE. 
Dimensions of the Sockets of Turned Dimensions of the Sockets of Turned 
and Bored Cast-Iron Gas Pipes,| and Bored Cast-Iron Gas Pipes, 
with a Recess in Front (Fig. 82.)| — withouta Hecessin Front, (Fig.88.) 



































| | 
Dame [a{e|>' = [pps a |[afo|o 
‘aches. | Inches. | In, | In. | inches.| aches, — |inches| none, Tne. 
2 | oi6ths | 47) + 2) sashes P| a | 8 
% | Behe || a % | Soe | ie | am | Bt 
3 sate | | a | sam [a | | 
a | séthe | i! g | ses | ty | 8 | Bb 
4 aéths|1),| 4h ¢ | sem | | | a 
6 7-l6tha |} |} 5 | 7i6the | 4g | dy | a 
6 Zioths |; | 6 | 7aohs | a | gs | 4 
7 | Bioths [1m] 3 7 | samme | in| 2 | 4g 
8 | sobs {15"| f 8 | sare | ie | as | ab 
9 Sidths 1) | i 9 | Saohs | iy] 2 | 4a 
10 O16ths [17,) § 1 | 9-26ths | a) i | 48 
n #i6ths | 15") 12 IL | %16ths usin | 
| 66tbe [15 | i 12 | othe | 1] He | 4b 
18 Bathe || 1b 13 | 5etbs | ay | ye | ae 
4 Sétha (1) bp | cote | ay | oe | 48 
% | 58the {ap |1 1% | 68th | 2 5 
16 | araibths {114/1 1% | utome | 2 | a | 6 
7 | items [ay lta, i | ites | a | 1 | be 
8 : aa uy 1s | Uteths | at | 1 | BE 
» 1h a a | sathe | a | aj° | oF 
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TABLE. 
Casr-Inoxs Gas Pires, wre Frasex Jocsts. 


The wright of the flanger is epual to 1 linen! fort of the pipe, and this 
is included im the weights given. 











| 
Be ER he 
eee De ae ee 
an, =e 
ae 
= 
| Holes. * ; 

_ ae na RE 
1 a; Ey ocd 6@;0o010 
ita 3 " a 6 ein 
2 4 ra 6 | 0 1 @ 
uh 4 OF 6 | 0218 
ry 4 & i 9 1on 
4 4 7 : 9 lig 
5 4 es | 9 2 010 
$ 4 o O86 9 2 1 o 
g 4 ll i 9 BS 16 
8 6 | 2 i 3 3235 
9 6 1 ' 9 4017 
0 6 14a ‘ > | @ 6m 
Ww 6 1g t 9 |} 6 2 2% 
12 6 164 ! w 8 8 mt 
w 6 | Im t sty 9 2 2 
“ 1 6 | I i Rn 1 1 16 
16 bathe = ag | s | ia | ¢ | 2 | nm ow 
ul lithe uw lk 8 ai i 2 Bmw 0 8 
7 | iletbs | 95 | 1, | 8 22 H 2 |B 8 8 
6 11-léths 6 | lh 0 B t 12 M2 
Uy O4ths ri 1, 10 ea 1| B 68 
9 | Béths 8 | 1) | 10 | O48 | § | ao | a7 8 oF 
a B-4tba 2 1b 10 | Ba t ct ib 2 8 
2 | 18-16ths wo 14 10 | 264 t 12 a0 6 
8 13-16tha 31 H | 274 | B® 200 
uu 7-6ths 2 1A 12 284 t Ty 4a 8 O 
0 | 1 w | a | aa |r | 2 | 1 0 
wo Ipths 45 lb 18 414 1 1 a7 2 0 
a2 ithe ol u 20 ama 1 12 6 1 8 
a Ath 7 y a | 64 2 12 m 0 4 





Cast-iron in cooling from the molten condition shrinks one-eighth of 
an inch per foot. 


be 
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Mucin Pipe Jointe, 


A host of joints for Main pipes haye been invented from time to 
timo, Lge ttn Reset ieret ‘have not all proved very sutis- 


fhotory in 
Gey digsson ot fein general in use are the turnod and bored, and 
the open joint. The ball and socket joint is employotl under excep- 
tional circumstances, as when the Main has to be in the bed of a 
aly eles or across a narrow arm of the sew, 
difference co of opinion exists among enginoars a8 to which form 
Meare to ike ‘turned and bored, or the open joint filled with 
|, rust cement, or other substance, metallic or otherwise. 
We, who have bad large experience in both, and under most cir- 
cumstances, the turned and bored, both for case in adjostment, 


economy, and efficiency. 

Tn districts oie the ground is extensively undermined and liable 
to subsidence, the vulcanized india-rabber joint (which is virtually 
an open joint) ia the most suitable. 

5 pipes, such as bends, tees, and junctions are, for convenience 
sake, made with Eos joints. 

‘The turnod and bored joint is shown in Fig. 84. 


To He 





no difficulty in ewinging round o curves with a line 
of Maine joel in this manner; but when the radius of the curve is 
short, an occasional yarn and lead joint is required. 

In specifying for vgs with these joints, care should be taken that 
the bored and turned surfaces are not made with too much taper; 
a “eh nearer the surfaces approach to parallel lines, the better 

it. 

a ing the pipes, the spigot and socket onds, after being 

cottan waste, are coated with thick t composed of 
nah white and red lead mixed with boiled linseed oil; the 
then inserted and driven home with a mallet, or, should the pipe 
ith a swing block. 

ats the pipes they will sometimes be found to spring back at 
every stroke, This many i" due either to the surfaces being made too 


Fie a 





oat SEWBIGGING'S HANDBOOK YOR 


Clap Se Br pope le di heat ef i oF 
th ‘@ light ridge or ro on the inner bored 
Eb ba Cals eat wiles igs 

sels sooner and white ; and the 


Sash ale ape EAT ty Seto 
tractal it ie umstanees. 
equal mixture of the two 


relents. 
‘The socket may cither be d flush up to the face, aa in Fig. 88, 
or it may have a recess in front, as in Figs, 82 and 64. The is 
to be preferred, as it cun be supplemented with lead or other filling 
the turned joint prove dofoctive. 
‘Two examples of the open joint are given in Figs. 85 and 86, 


Fin, 5. Pia. 66. 


a ea = ret gasket ie ass in oe Spe 80 a to 
fill near! 16 Tey rol tough plastic 
ri round and ueweh ah i 


E 
F 
t 
: 
Ei 


fclten lead, when heated to redness, will Ny when poured upon a 
wet or damp surface, | 
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TABLE 


Giving the Weight of Lead in Pounds required for Jointing Cast-Irun 
Mains, 





apt [Dopod pt ul Dini ot | Deion tena 








‘Pipein Inches. ‘Pipe in Inches. 
| J 
qi pt ll at 
yi ei] el @ ] a] a 
a at) B a 21 
oo ae fw % Fy 
6 ye 5b 16 cry 
$ | a | i | a7 a aL 
tf 18 TT B24 
8 % | 10h 19 PT 
8 | 8! # fg | # | eB. 





For pipes 1} to 8 inches in diameter the lead is assumed to be about 
finch thick; and in pipes 9 inches in diameter and upwards, finch 
thie 

In place of lead, rust cement and a mixture of beeswax and tallow 
are used for jointing mains. ‘‘Spence’s metal” also is an efficient 
substitute, and its cost is considerably less. 


Iron or Rust Cements for Flange and Open Socket Joints. 


(1) 1b. of clean iron borings, pounded fine in a mortar. 
2 oz. sal ammoniac (muriate of ammonia) in powder. 
1 oz flowers of sulphur. 

Mix the whole together by pounding and keep dry. For use, mix 
one part with twenty of iron borings pounded, adding water to the 
consistency of mortar. 

(2) 98 parts fine iron borings. 
1 part flowers of sulphur. 
1 part sal ammoniac. 

Mix, and when required for use, dissolve in boiling water. This 
cement sets quickly. 

If required to set slowly, which makes the better joint— 

(8) 197 parts iron borings. 
1 part flowers of sulphur. 
2 parts sal ammoniac. 
When required for use, mix with boiling water. 
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‘The iron borings used for making jointe should be porfectly free 
from grease and ail. 

‘Phe cubical content of the joint in inches, divided by 5, gives the 
weight in pounds of iron cement required. 

‘The india-rabber joint (Pig. 87) is formed by passing a vulcanized 
ring of that material round the spigot end of the pipe, which is 
specially cast with 2 groove and bead to suit this description of joint. 
When the pipo end is pushed forward into tho socket, the ring is 


Tra. 87, 


compreased or flattened, and butts against the raised bead. No other 
packing is necesgary, o that it is an expeditions method of jointing, 
whilst the vulcanized india-rubber, unaffected by the presence of gas 
or moisture, is practically indestructible. gE 

‘The other advantages of this joint are referred to above. 

‘The ball and socket joins is shown in Fig. 88. ‘This partigulax forma 
is the invention of Mr, Ray, and has been snecessfally employed 
for Main pipes crossing through rivers and harbours whore the 








Fro, 8 Fro. 89. 





ordinary rigid joint is inapplicable. ‘The lead is first run in and 
caulked; and the connoctod pipes, being like a chain, can be paid out 
of a lighter, or other voesel, when they will find their own bed im the 
Fiver bottom. 

The expansion joint (Fig. 89) is useful in all cases where » lina of 
Main is exposed to vaxying temperatures, us in pipes placed against @ 
wall or alongside o bridge, or in an open trench or channel. 
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Mill-board or ongino-board coated with red or white lead, makes 
4 good and durable joint for flanges. 
A combination of asbestos indin-rubber woven sheeting, makes 
oe flange joint, expecially for steam purposes, as these sub- 
stances rosist the action of both heat and moisture. To it adhe- 
sion to ae ol healed blank flange and eS yaar that 
mil pre to be ‘See broken), the flange should be rubbed over 
before placing the cover. 
commonly used for flange joints. ‘These are best 
eran mah ah or -inch Tend pipe, with the —_ soldered ev 
is then covered with flax, and well sthoared| 
lead or hig The pipe must not be beaten flat, but left pon 
‘80 that when the joint is screwod up it may bod into any ea. 
in the surfaces, Tomsining space botwoon the flanges is filled with 
rust or other Bay em 4 > = 
8 can be jointed without the interposition of an 
py sia fone 8 faced in a Tatho, In pied he 
ear with white lead paint, and the joint 


Eo tee tee jointing flanges, &c., should havo a gummot of flax or 
‘tow, smeared with red or white oad, placed round thoir neck to bod 
under the head when screwed up. 

Red and white lead should always ba mixed with boiled linseed ofl. 
Other oil can be made to answer, but not nearly #0 well. 


Wrowjht-Lron Main Pipes. 


Of recent years a considerable trade has sprung up in the manufue- 
ture of wrought-iron and stocl Main pipos of largo diameter for foreign 
ae though the first cost of these is much greater than thas 

same sizes in cast-iron, yet owing to their being lighter and less 
fable to fracture, th reduced expense of freight and haulage to their 
destination makos thoir ultimate cost, length for length, materially 





The Jht-iron pipes are Inp-welded, and those of the steol are 
riveted in the soam. They ure generally in 15-fect lengths. The 
firet table on p, 288 gives the usual thicknoss and weight of wrought- 
iron pipes. 
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TABLE. 
Thickness and Weight of Wrowght-iron Main Pipes. 
| Diameter Taside. Thickness. ‘Weight per Foot. 
inches. inches. Pounds. 

8 5-82 fall. ! 6 
84 6-82 full, , 7 

| 4 $16 : 8 | 
5 816 ! 104 i 
8 816 18 

| 7 14 bare. | 18 
8 14 bare. 0 
9 14 bare. ua 
10 M4 | 8 
1a 14 38 
u 516 | 8 
16 516 \ 5b | 





The smaller sizes, 8 in., 8} in., and 4 in. diameter have screwed 
ends and sockets. The larger diameters may be either screwed or 





F10. 90. 
lain. In the latter case the “ Kimberley" Collar (Fig. 90) is employed 
pessanecting them; this is also made of wrought ea, 


TABLE. 


Weight of Lead required for Jointing Wrought-iron Main Pipes with 
the ‘* Kimberley” Collar. 





oterna) | Depth ot Lesd| Weight ' Internal — Depth of Lesa 
Bintter | “oWecch ede’) ok | Diamotse  “Saachaite’| aie 
ofColiar.” | tend, | lope. | of Led. 











‘Inches. | Pounds. Inches. Inches. | Pounds, 
6 W at 10 FF 1 
6 ct | 10 aw. 4 fH ist 
7 a m3 2 | Ww 2 
8 Ww pt) ee  ) Fy 
9 q 16 16 a 80 
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The Laying of Main Pipes, 

Special care is needed in the laying of Main As a general 
rile the of soil over them should be at least 21 inches deep, 
to protect thom ‘the influences of heavy traffic and low and varying 


bottom of the trench on which the pipes rest should be even 
and firm, and if not so, then thoroughly consolidated by aii 
‘The sail should be scooped out at the various points in the trenc! 
tt TE Gh ae fe laid dank tla Sole lie 
solid its length. In cases whore this cannot well be done 
resort may be had to underpinning. 
Ench pipe should bo Inid with the proper inclination or fall, and 
securely Las joints boing proved either with gas or air under 


pressure wl ‘trench is open. 
refilling the trench, the soi! should be shovelled in in layers, and 


rammed pen and equally all round and above the pipes. 
Gas pipes should be freo from oxerosoances, and cptactialy smooth 
oa their inner surface. 








not, of course, apply to the intornal coating of water-pipes, 
It is only for appearance sake, ax a rule, that a covering of this 
jion can be recommended for the outside of cast-iron pipes. It 
oftam serves only to hide defects in the casting. 

‘The reddish-brown oxide covering which cast-iron pipes nequire in 
a short time, when laid in ordinary soil, is one of the best preservatives 
the motal. This covering is impervions to moisturo, its effect being 
to arrost furthor corrosive action. 

‘There are, however, circumstances where it is desirable and neces- 
sary to cont pipes externally, as, for example, when they are of 
wrought-iron, and when, though of cast-iron, they are to be laid in 
ils intermixed with engine ashes, furnaco slag, vitrified cinders, 
clinker, dross, scoriw, or chemical refuse of any kind, 


g 


Aili 
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Furthermors, the pipes in such cages should b bo cay embedded 

in good common soil obtained for that purpose, or puddled round with 
alsg-—ospecilly protecting the upper side with a chick Rl 

Itis worse ee useless to place clay only underneath the pipo. When 
so placed, it sorvos to receive and retain the water, which, porcolating 
through the material forming the ground, is charged with acid bisal- 

ides and other deleterious compounds. The motal af the pipe thus 
lying, as it wore, in a bath of acidulous liquid, is destroyed sooner than 
it would be if no clay were present, The protection afforded by the 
clay should therefore be complote, all round the pipe, and particularly 
over its upper surface, 

Gas pipes laid through arnblo Innd do it no harm, but rather good, 
inasmuch as they help to drain the land. ‘The j joints should be perfect, 
however, as the escape of gus is fatal to vegetable life. 

Mains in level ground should be laid with a slight melee 
1 foot in 400 yards, and at each lowost point » syphon or dtip-wel 
(Big. 91}, of cast-iron, should be placed underneath, and connected. ty 
a tube to the pipe to receive the liquid arising from co 
Another form of syphon, with gockots to recsive the Main ionibe 
shown in Fig, 92, In all cases where a Main dips, a syphon is required 
at the place where the dip ix reversed. 





Fig. S. 





‘The liqnor from those receptacles is Peres ont perioaleally into a 
cask on Wheels, and deposited in the tar-well on the orks. 

Tn laying down Mains in lien of others of a sm ae the dif- 
ference in atc between the two sizes of pipes only should becharged 
to capital account. 


Appliances rsed in Maintaying. 


In beginning to lay an extensive longth of Main , conziderable: 
delay, and consequent loss, is often experienced at owing to m 
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eee ag Defra the necossury mon, toals, 
a following idheg mee of 
is neorasury to wided, varying acco! to the peculiari- 
the district and isis 
two skilled main. 
ahi teeta to the extent of the work. 
and his labourer. A night watchman. 
a spade (and a tool, if elay) for oach labourer, 
supply 8, pick-handles, and wedges should be kept in 
replace broken ones. 


seroen for separating stones and soil. 

Shear-loga or tripod ; or, what is better, if the Mains arc of largo 
diameter, a moveable pipo-layer, supported on wheels, running on 
rails laid alongside of the trench, 

‘Blooks, tackle, and ropes or chain. 


aaa 
rae 


-E 


oe cr four iron bars, and two short ones. 

‘Pwo planks for long and strong leverage. 

Red and white lead, mixed with boiled oil, if turned and bored joints, 

Some cotton waste and old cards to clean the iatntas if turned and 

bored. A supply of spun yarn and lead, if open joints. 

A wooden Tallot for driving small bored and turned pipes. 

Pwo or four oak blocks, strengthened with bolts or hoops, to Iny 
‘against the pipe-soekets when driving, 

ABord-inch cast-iron pipe, to swing with a rope or chain from 
contre of shearJegs when driving, or a wooden swing block if 





Wood plugs for the various sizos of pipes and branches, 
India-rubber cloth bays for plugging tha mains. (See Fig. 28.) 
A load pot and two ladles. 
Chisels and caulking tools. 
Turred rope for trying the joints und pipes. 
A coke firo-grate for melting the load and for 
uae by the night watchman, 
Three setts, with handles, for cutting any 
pipes required. 
Pro. 9. ‘Two large hammers, 7 Ibs. weight, and several 
smaller ones, 1}, 2, and 9 Ibs. at 
Serewing tackle. 
Some fine flax for indifferent jointa. 
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A few casks of cement. 
A bogie or ST 


A suj toting te pn jipes, and 10 vent the eon~ 
tact Sie enntuent eee the outings 


nm spirit-levol and a straight-edge 1 12 feet long. 
to cover up any part of the trench temporarily. 

A eghe ¢ night watchman, - 

Two red lamps to warn passengers of the open trench during 

25 the dark ae e at lights 

wo stand- e 

Apparatus for fc = Mains for leakage before filling up the 


Look a up i aticvland what bends, tees, nae flanges, drip-wells, 
and other special castings will be required in the course of the 
work, and have them in rendiness when needed. 

In enlarging or rey pipes, many services require to be coupled 

fei renewed, an ape case service-layers and tools should be got 
ly. 


Explosions in Main Pipes, 

In the laying of large Main pipes, due care and diligence should be 
exercised by the skilled and responsible officials in charge of auch 
Ms Calamitous explosions have occurred owing to neglect in 

© Ure caito 
Such an explosion took place in London in 1862, and again in 1880; 
and one in Manchester, in 1873, when a large cast-iron syphon-well 
wae being attached to a Main. 

Coal gas when unmixed with air or ox as is well known, is 
perfectly inexplosive, and is even meee It is only when the 
gas comes in contact with the oxygen of the air, ae at the burner for 
example, that it ean be ignited ; combustion are fact the union 
= ee presence of heat of the hydrogen and carl ‘of the gas with 


mie ag kind referred to are produced by a mixture of 
alin ei operon The explosive force of a compound of 
this character is greatest when gas is mixed with eight its bulk 


Under ordinary circumstances it is impossible for air to become 
mixed with the gas in the street Mains. ‘This can only oocur when a 
Main is in course of being laid, or when a fresh junction is being made 


with an susie, Main. 
In tho case of the London explosions referred to, a new Main was 


ame al 
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a 
aE 


sf An order to allow of this being done, a eb 
a pine Wn at the junction with thelive Probably 
ya ony ‘partially excluded ; and the limited quantity entering 
the operation ‘of the law of the diffusion olgeiey, gradnally 
threaten in the “reed pei nes Siar it ane 
its course with a dangerously explosive compoun 
ipplleatian of alight, eliher eocidenially cr fromdatention, the 
was ignited, with disastrous consequences to life and property. 
It is not ve that there should be the presence of actual fame 
Dr, Frankland and other authorities have demon- 
“well known to most gas enginears, that explosive 
gas and air may be inflamed by a ene from 
5 that eee may be caused bya spark: produced from 
hammer and CLS workman, or even from the tramp of a 


‘upon the 
ty no ft slearaae nocossity that the gas should be oxcluded from 
such an extent of Main pipes in course of being laid as to incur the 
risk of accident ; because the Main for » short space from the b 
whore the junction is boing made ean readily be closed by the ordinary 
india-rubber yalyos. When the Main is of such large diameter as to 
preclude’ the possibility of a valve of this kind being used, the 
intmost precaution ix necessary to ensure the Cee of the air 
before a light is appliod to test the soundnoss of the joints 

‘Under any circumstances the application of a i is objectionable 
and unnecessary, as the joints can be proved when the Main 
‘under presse by brushing them over with a solution of soap in 


ie 


i 


ral 
acu 


a 


The Tetting of Gas-Mains in the Ground. 





ieee an service pipes. 

be statod aga salutary rule, that the maximum initial pres- 
gure in a ing district during the hours of the heaviest consumption, should 
‘not exceed 20-tenths, When there is found to be a necessity for moro, 
the trunk Mains, or some of the most contracted Mains branching 
thorefrom, should bo replaced by largor ones. 

Considerable exponse must be incurred in any systomatic attempt 
to reduce leakage; but wherever in a district the unaccounted-for gas 


ii 
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justifiable: 
on sanitary and other grounds, but is eventually found pata ead 
and profitable investment. 
Various appliances have been devised for testing gas Mains in the 
ground. Brothers’ apparatus consists aay of two 30-light meters, 
ees Demenecr a the usual way; and the 
other ig made to act as an exhauster, either by continaing the spindle 
of the drum through the casing and attaching a handle to 


it, or 
means of « small wheel geared into a larger one on the i 
the drum—the former being actuated by a handle from ‘out 
‘The Main having beon severed, and the two ends plagged, 


the exhauster inlet is connected to the live Main, and the meter outlet 
to the dead section of Main; the exhanster and meter also being 


‘Tho great cost is in cutting the peer testing them, and finding 
0 









g 
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3 
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oulic valve, shutting off the gas from any section of 

‘ain as desired, and enabling « test to be made without 
diMienlty and at reduced expense, 

Acting on this suggestion, Mr, J. H, bh has intro- 
duced an improved syphon box or hydraulic valve, for at- 
taching to Mains, and by means of a k indicator 
affixed to stand pipes on each side of tha box or valve, 
the quantity gas cacaping is rondily aseortained. 
(See Fig. 94.) 
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and Coat per Yard of Cast-Iron Main Gas Diy 


1. 2 8, 
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A inches diameter, at Rates from 84 t £10 per Ton, 
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Giving Weight and Cost per Yard of Cast-Iron Main Gas Pipes 6, Oe 
and 7 inches diameter, at Fates from 84 to £10 por Ton, 
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Diameter in Tnohew. 
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and Cost per Yard of Cast-Lrom Main Gas 
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Weight and Cost per yard uf Cast-Iron Main Gus Pipes, 11, 12, 


per Ton, (Caleulated 


ait Kates from £4 to £10 


Gud iB inches dirnater, 


to the nearest Penny.) 
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‘Weight por yard in thes 





Weight and Cost per Yard of Caxt-Ivm Main Gas Pipes, 14, 16, 
16 inches diameter, at Rates from £4 to £10 por Ton, (Caleutated 
to the nearest Penny.) 
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Yard of Caat-Ivon Main Gas Piy 
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TABLE 


iGitag Weta wad Gost per Yard of Castro Moin Gus Pipes 86, 49, 
48 inches diameter, at Rates from £4 to £10 per Ton, (Caleulated 


to the nearest Penny.) 
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oe 106 1}107 9108 3193 glist wt56 diss glis7 7 
a6 , TIO i108 1194 tisy 7160 11)109 9 
Bo Oy 19 O10 i100 10185 Lifisa 86a lier aL 
<3) a 30 G12 s)111 487 gh196 sfioa 11)165 lies 
* pa aii ofa 819) 7198 alike Lie qld 4 

nate his is afta alist liao 3169 tek 6 
ci ar pula an 118 ghit, 1143 Bisa 69 B72 of 8 
ae 16 G13 87 145 ahaa ahve 9179 10 
me 5 fur i119 ofa 46 han Lo7s 9178 Bh 























Specific Gravity 420, Pressure, 1 inch. 
Drssceven ar Paves ix Teomes. 


(Clegg, 4th Eid,, p, B04.) 
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TABLES 


Of the Discharge of Gas, in Cubic Feet per Hour, through Pipes of 
various Diameters and Lengths, at different Pressures. 


By Tuomas G. Bartow. Extended by Tuomas Newsicaine. 
(The specific gravity of the gas is taken at 0-4, air being 1.) 


The tables are calculated according to the formula given by Professor 
Pole in his valuable article * ‘On the Motion of Fluids in Pipes,” 
viz. :— 

@ = quantity of gas in sabe feet per hour. 
length of pipe in y 
diameter of pipe in inches. 
pressure in inches of water. 
specific gravity of gas, air being 1. 


Q = 1850 0/ oe 


—i.e., multiply the pressure in inches of water by the diameter of the 
pipe, also in inches. Divide the product by the specific gravity of the 
gas multiplied by the length of the pipe in yards. Extract the square 
root of the quotient, which root, multiplied by the constant quantity 
1950, and the square of the diameter of the pipe in. inches, gives the 
number of cubic feet discharged in one hour. 
Exaxrte.—It is required to find the number of cubic feet of gas of 
tis specific gravity of "400, which will be disebarged in one hour from 
jpe 8 inches in diameter, and 1260 yards in length, under a pressure 
of 15-10the, or 14 inches head of water. 


Thus—(i d) = 8 x 1-5 = 12. 


hd 12 Y 
( 24 == 5 iuep) — ‘0%: the square root being = 16549. 


eeae 








(1850. e By) = 1850 x 64 x 1549 = 18,888 cubic feet = Q. 





* Boo “ King’s Treatise,” Vol. II., p. 874, ef ae 
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Diameter of Pipe, 05 Inch. 





Bert 


re 


3 





48 


3585S 





SS 
2 


aeenecaesae 


SSEEERESSESER 


seSSagaee 932 
Seeaaseegenee 


eosornorsonse 


PERSE RSESEER 











SSERRSERSEGER 











Diameter of Pipe, 0°76 Inch. 





Diameter of Pipe, L Incl, 





eosssersese 


SsuS8e82228 

















epoconeversss 








eoscoorensaaan 


38! Saganaaas SSRRaaESSSzES 





epecseserte = 





Seopezsareane 


SSgeazgGS3sa8 


288832 ici 


100. 
150, 





15 Inches. 


pgeasezeeeeee 





100, 






Ba Seabee: 





Soadorss 


HESaHEES 





1%, 


SERER3EREEE3 








Sonnasaerrrse 


BagsesR258a58 





Diameter of Pipe, 
Diameter of Pipe, 2 Inches. 


Diameter of Pipe, 25 Inches. 
~. 


RE2gR9582852 


Seascale 
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Diameter of Pipe, 6 Inches. 























































jm | 3, | ko, | so.) ee | oe 
oy 70 | GO7 | 4G | atl | 9b | 208 
985 | 1090 | O48 | 770 | G07 | 645 | ant 
1,095 1806 | 1,172 8 cy) bor OMG 
1,862 | 1010 | 1938 | 1090 | 949 | 770 | 696 
gop | 721 | 1,485 | Tas | 1,065 | Bot oor 
ae | 1928 | sas | tags | 94s | BL 
9,666 | B77 | Ayaan | 1,640 | Lass | 1,088 | Bee 
ats tho | tinea | em | 533 | a 
ry 
| 8,668 | 2,978 | gone | 2109 | 18a | 148s | Ide 
| dais | sus | gore | Zao | too | sat | 13m 
47 | 8, Sau | Stir | ian | tat | Aas 
‘Length in yards, 0, 1000, | 1980, 
Sizanilty delivered 
tO in presaare, | 2,054) 850} 688 | a7l | ae 28 
oy 1ago | tard) 942 | 006 | cay | azn | 
oo Teo | iar | ins | so | bee) 676 | BaD 
od aoa | 1713) ise | ssa | 708) ous | Be 
05 2.345 | 1.020 | 1488) L054 609 7 3 
08 Qo7 | 212 | Leas | 16a) ve! $16 
o8 2965 | 2490 | 282 | 1,024 | 2,081 42 5 
10 Suit | 2709 | 20a} i4e2 | 1215 | 1s | | gee 
1a 8645 | 2065 | 2.906 | 1608 | aed | Loa | 1,080 
16 e 4070 | 3817 | 2576 | Leas) Aone | 1288) 11ee 
is 4459 | 3.645) 2819) 1.998 | 1625 | 1400 
20 4702 | 3899 | 2965 | S102 | 17s | 1488 
ad m | 6961 | 4089 | sini7 | Daas | 1920) dese | tee 
Diameter of Pipe, 4 Inchese 
Length in yards, | 100, | aso, | su. | Teo, 000, | 1a, | 1508, 
oe delivered 
[th 0" in pressure. 2160 1,366) 966 | 788 | C8 | OIL |g 
© 9054 | Te | 1,066 | 14) 968 | Ok | Fe 
8,737 2.386 (1673 (1866 18 | 105e ven 
420 | 2722 | igu2 sore | 1900 | 1a98 | 1a 
4517 8048 | 2160 L76L | 1625 | 1,966 | Ieee 
6270 MG OM La |e | an | 1S 
Gon | aaa | 2792 gs | Lava | Is | are 
Ge | $4000 | a0a5 | gas | 2100 | 1082 | 7BL 
Tavs | 4.730 | 3.945 | ma | Sad | B15 | LiaieR 
Sasa | 5970 | 37er 3,046 | 2,095 103 
es) tee | See | See) | Soe ee 
7 Sel | 8413 | 3,046 | 2r86 
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Diameter of Pipe, & Inchon. 


‘Tecogth in yard 

oto) i. prow 
3 tne premare.| 2,40 
Bf 
oy 
te 
bine 
Sion x 
1 ” 
18 a 
Cs 
a6 “ 


i 
E 


SoEEEES 


ee 
eee! 


SEE8 
$ 








[i |g 


SSSSERESee 


Be 


SeSeeeer. 
att 


3 























ae 
2,170 | 1,680 | 1,880 | 1,530 
5,190 | 2600 | 2,570 | 2,170 
8,770 | 3,270 | 2,920 | 2,660 
Be | Eee | bee | 

aT S 
6,320 | 4,620 p 4,770 
G24 | 5,820 | 4,740 | 4,340 
6363 | 6,929) 6, 4,360 
7,028 | 6,512 | 6,882 | 5,207 
8,408 | 6S12 | 5,970 
9159 7189 | 6,512 
9,720 75 6, 
1008 sa08 | 7,879 





‘Loongsh tn yards, 





Disemeter of Pipe, 7 














20. a, 
wiuotin-presure. | 3.360 | 2,020 | 3.200 
je pressure. | 5, 3; 3 

o8 ” 7840 | 6,560 4,510 
of 9/800 | 6,800 
Of 11420 | 7.540 6,400 
os 1370 | 8750 7,180 
08 13,604 | 91085 7/840 
os 16,011 | 11.0%7 | 8,996 
10 17,468 | 19,970 | 10,054 
2a 19,170 | 18,654 11,087 
Boon 43 | 15,148 12,870 
1% AT? | 16,697 14,698 
bo 740 | 17/468 | 14,085 
2 ” 27,001 | 19,007 | 19.042 


7 
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Diameter of Pipe, 8 Inches. 






































1000, 16, 
a 
3,180 | 2,980 
il ie 
63390 
Tomo | tisaa 
7,760 | 7 
00 | scant 
ast 11/300 
‘16,725 14,608 
‘Tengwh in garde. | 290. | om, ) 700, | ime. | ame. | 1000. | 97mm 
wurotia pressure | 10400 | 7380 6800 | 9200 | 620 ) 4210 | 90 
02", | 14,76) | 10,400 5600 | 71880 | 6480 | 6,000 | 66x). 
ee iso | 12,760 | 10,400 | w.000 | Ngo | 7,880 | Bys00 
oF ” | 20,800 14.760 | 12,700 10400 9,000 be 7,900 
ry 28,162 | 16,500 | 19,490 | 41,900 | 10,400 
06 = 95/369 17,988 14,760 | 12.780 | 11,400 | 10,400 breed 
‘ aegg0 spear | 10eus | 3400 | 13300 | rag | 128g 
Co 23,182 | 15,918 | 10408 | 14700 | 19,490 
oT oy ‘86,867 | 95,46 | 20,667 | 17-98 14,658 | 13,699 
Tia 40.131 28,40) 93,1682 | 2001 | 27,988 | 16,500 | 15;200 
oes 43,050 91,055 | 95,860 | 21,070 | 10) yea 
Pa . 46,304 32,805 D5O81 | 28,182 | 20K 38,918 | 17,600, 
PT) ” 51,832 | 30,092 | 29,603 | 25,916 29,162 19,074 
Diameter of Pipe, WO Inchen. 
Length in yords. | 600. | THO | 1000 | Aan | 1600 | ato | atom 
usatty delivered 
with 01 fn. preesure. | 9,660 | 7,800 70 
oe » 43,600 | 31040 Pes] 
as on 16,500 | 13,600 S059 
o4 . 19,120 | 15,600 
o 21/800 | 17400 100 
08!) 20,065 | 19/130 Bt 
o8 37,000 | 22,005 Hi 
iH Bs | as 
15 | sela6s | 90,105 isto 
ie) . | 500 | 32,200 20,280, 
io 42,000 | 34/800 2200 
a5 ” | 47,655 | 38,880 23700. 











E 


GAS ENGINEERS AND MANAGERS. 268 


Diameter of Pipe, 12 Inches. 
































Tength in yards. | 0h | 760 | 10M. | 1250 | 100m | 1760 | amo 
‘Quantity delivered | 
with 0'1 in. pressure, | 15,100 | 12,300 | 10,700 | 9.550 | 8,700 | 8,050 | 7,580 
oy 21/400 | 17/400 | 15,100 | 18,450 | 12/800 | 11,850 | 10;700 
Tm, 98,100 | 91,400 | 19,500 | 15/500 | 15,100 | 18,880 13,060 
o4 ” 80,200 | 24/600 | 21,400 19,100 | 17,400 | 16,100 | 15,100 
05 ip 27/500 | 23,300 | 21,400 | 19,440 18,050 16,800 
palsy | 21.400 | 19,800 | 19,500 
oy 94/600 | 22.700 1,400 
10 37,500 | 25,450 | 23,300 
2. os 80.112 | 97799 | 98,049 
ee 38,600 | Bio 29/250 
18 oh 36,741 | 841020 | 81,881 
2 6} 67/262 | 64,890 | 47,488 | 42/578 | 88,880 | 86,100 | 83,600 
25, _| Toes | 61,490 | 59,071 | 47-493 | 43,351 | 40,240 | 87.519 
Diameter of Pipe, 14 Inches. 
Length in yards, ‘00. | 750, | 1000. | 1250. | 100. | 1760 | an00. 
Quantity delivered. | 
with 0'1 in. pressre. | 99,100 | 18,100 12,760 
2 31,200 | 25,500 15,100 
03 81/900 22/100, 
os 36,200 25,500 
6 © | 49,400 38,500 
an 44.900 
oy 51 007 
ae 57,153 
i, 621445, | 
a 
im | 
so, 50,703 | 69,854 | 
2 0,298 | 78,288 | 69 











Diameter of Pipe, 15 Inches. 








[__te00." T1700. | goon 





‘Length in yards. 600, | 7 
Quantity delivered. | 































with 0-1 in. pressure, | 25,300 21,400 | 18,800 | 16,600 14,000 | 13,150 
08 80/400 | 25,300 93,500 19,900 | 
03 87/200 | 32,950 | 23, 24°30 | 
4 {800 421800 | 87,200 | 39,200 23,000 
06 58,700 48,000 | 41,600 | 87/200 81.400 | 
06 64,396 | 62\000 | 45.500 | 40,700 3 | 
o8 800 | 47,000 3 3 
10 | 58.628 | 02/600 \4 
12 | 68,995 | 67,408 
13 £93023 | T1988 | 64/895 
1, 1195 | 78,914 | 70,470 | 56.586 
20 6), 95,985 | 821998 | 74,115 | 58:70 
2% 107,298 | 9aj947 | 82,923 | 65,610 
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Diameter of Pipe, V8 Inches. 








banal 
‘DT fa-pressure. | 91,000 25,950 21,360 o 
ETT | Ba) ie ee i 
Be | Biak| Sis ae 
‘2 116,086 | 62,000 | 68, ior 
ae | |ealeml ees Pd 
Ea [amr | drape i 13583 
i = nisi ae "100 
~ 18/240 | 11 u 
cs i as lastas (10000 Oe ane Foe 

















‘Length in yoras, 40, 10, 100, ‘se00., 
Eten itd 41,400) 83,800 | 29,400 16,900 
oa | Seiko | 477800 | 415900) x30 | 29/400 | 23.900 
08 ” 71,800 | 63,500 41,400 2,100 
od ” 82,800 | 67,600 4700 | 41400 85,500 
rd 92,000 | 75,700 | 85,000 | 68,600 | 46,00 | 41,400) 87,650 
ot | Sao) ae ae ee | eal See 
10 108,795 75,709 Pr) 
an aaa an aera a ‘T1733 | 65.258) 65,611 
% : (Beles eel oe onl 
a5 ‘207 27 | 109/278 | 140,629 | 119,410 | 103,008 | 2,728) BA,Led 
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Diameter of Pipe, 22 Inches. 
Length iw yards, — | 600, ' 760. | 1000. 1500. | s000. | 9500. | a000, 
joantity delivered i | 
ith 0-1 in. pressure. | 68,600 ; 56,000 | 48,400 | 39,600 ; 34,900 | 30,700 | 98,000 
if 96,000 ' 79,200 | 68,600 ; 56,000 | 48%000 | 43,400 | 39:60 
os 1148800 96,900 | 84,000 | 68,600 | 59,400 | 53/300 | 48,400 
oS 187,200 * 112,000 | 96,800 | 79,200 | 68,00 | 61,400 | 58,000 
of 168,500 198,600 | 108,200 | 88/600 | 76,800 | 8,400 | 61/200 
168,577 187/200 | 118,800 | 96,800 | 84,000 | 75,000 | 68°00 
oY 193,406 158,122 | 187,200 | 112,000 | 99,800 | 86,600 | 79,200 
10 316,275 176,418 | 159/896 | 199,500 | 108,200 | 96/800 | 88,600 
19 237,184 193,406 | 168,577 | 136,560 | 1181265 | 105/850 | 96,703 
15 ‘365 980 » 216,275 | 187,525 ; 152/895 | 1821000 | 118,800 | 108,900 
18 200/697 | 237,184 | 203'860 | 168,577 | 145.054 | 190,036 | 116,985 
20 306,444 | 249598 | 216.275 | 176,418 | 152895 | 187-900 | 193/500 
a 342,381 279,655 | 242/280 . 197,325 | 171,190 | 159,896 | 140,000 
Diameter of Pipe, 24 Inches. 
Tenet in yards, | 600, | 7W0,, | 3000, | 1c00, 00. | OG | amo 
Quantity delivered | 
with 0-1 in, presaure. | 94,000 | 3,600 | 59,500 4,300 
an 119,000 | 97,000 | 4,000 } 6,400 48/500 
o8 103,000 | 81/000 505500 
o4 119,000 | 97,000 65,604 
06 135,600 | 108,800, 773500 
o 84,000 
oS 119,000 
1 19-285 | 1801734 135,000 
a 140,900 | 208.36 146,966 | 131,414 
% OS 259,049 | 23 183,000 | 1451500, 
tes 204710 | Bs 180,408 | 161,585 
a0 11,040 | 25,089 | 189,734 | 168,000 
% 317087 | Boojna1 | 245,721 | 919/984 | 199,784 
Diameter of Pipe, 26 Inches. 
Length in yards, ) 750. 1000. 1800. | 9000. | 9500. | 8000. -| 4000, 
‘Quantity delivered 
with 01 fn, pressure. 36,750 
oa 
08 
o4 
oy 
06 ” 
oy ‘20,000 | 170,000 
0 
ly 
rr 
18 : 
20 379,641 | 328/536 
25 424,350 | 867,777 
30 465,384 | 402,456 | 998,536 | 284,781 | 254,615 | 289,621 | 201,000 
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Diameter of Pipe, 28 Inches, 


Length in yards, 1000, 





| 900, | 2000, | asa. | 000, 





Ggentty,dettnared 
5 fa. peossare, | 198,000 | 161,000 


o8 ” 
10 ” 
oe 

: 
18 ” 
a0 ” 
2 ” 
oo ” 


i 


2 
Eoreeeoce 


866,641 | 842,021 | 306,724 | 940,000 | 24,000 








ter of Pipe, 90 Inches. 





















































Longth in yards, | 1000, | 2000, | 9000, 4000, | 5000, | 600, | 10000. 
Ca wo¢ a0 | 
os ey Tieted | Saber | Bd 
189}4065 | 106,135 | 4j0H1 
a iggs |e eae 
16 182,000 140,000 198440 
Ve 19,200 1620810 | 140,940 
20 210,000, anioce, 
3 seriow |niee 15000 
£0 ‘398,000 | 243,000 | 210,000 
Diameter of Pipe, 86 Inches. 
Tongth in yardn | 4000, | O00.) TRO. | ORO, 
obs anon 186,407 | 100,662 196,430 137,008 
Sled ‘oeR'968 | 1s1;78 | 145/966 | 199°79) 
o8 24440 200/908 | 171.285 | 1 
10 {9885,000 | 234,000 | 1981000 teee00 
m ‘Sios4 257,010 Brod 181,783 
16 £899,000 | 25,000 | 934.900 | 08,000 
1 NSLOO 314,928 257,016 | 990); 
20 svaZo00 | 32}000 | 27,000 Seon 
so ‘apts Soro |seae00 ace 
40 Hees eee 384.000 822.000 
The mais of the specific 
arenes i quantity af gus ofany other specific 
wity discharged may be jad maltiply’ nantity 
indicated in the table by 8086 (the equare root of 400}, and dividing 
by the square root of the specific gravity of the other gas. 
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Exawrz.—If #12-inch pipe, 1000 yards long, discharges 8,800 cubic 
feet of gas per hour, gravity “400 at -6 in. pressure, how much 
gas will the same pipe discharge, at the same pressure, when the 
specific gravity is -660? 

28,800 x +6825 
ee 

The quantity of gas discharged at any other pressure may be aeoer- 
tained by multiplying the quantity indicated inthe table by the square 
root of the new pressure, and dividing by the square root of the 


original pressure. 
nigina! reen quantity of gas equal to 28,855 cubic feet is dis- 
charged in one hour at a pressure of 1-2 inches, what quantity will be 
discharged through the same pipe at 2:2 inches pressure ? 
28,855 x 14882 _ ee 
08 81,628 cubic feet.— Answer. 

To facilitate these calculations, tables are annexed of the square 
roots of specific gravities from “850 to °700, rising ‘005 at s time ; and 
of the square roots of pressures from 1-10th of an inch to 4 inches, 
rising 1-10th at a time. 


= 20,116 cubic feet.— Answer. 


TABLE. 
Square Root of the Specific Gravity uf Gas from “860 to -700. 





specie | Square | 




















specific | Square || Specife | Square Specific | Square Specific | Sau 
EPority. | Root’ | Gravity, | Hoot | Stats. ‘oot | Party | ook” | Fart. | Mooe? 
U i 5 
-s60 | -so16 |] -495 | -e19 495 | -7095] -505 | -7617 || -6a5 | -7060 
+855 | 5958 || -490 | 6557 | -600 | -7o71 || -670 | -7549 || -640 | -8000 
+860 | -6000 || -485 | 6595 | -605 | -7106 || -675 -7688 || -645 | e081 
+365 | -6041 || -440 | 6693 | -610 | -7141 |) -680 -7616 || -860 | -800a 
+870 | +0063 | +445 | -9671 -515 | -7176 || -685  -7648 || -655 | -8008 
+875 | -6194 || -450 | -8708 | -690 | -7aia || -690  -7681 || -660 | “8194 
+860 | -6164 |) 455 | -6735 | 595. | -7 “695-7718 |) -685 | “8165 
+885 | -6205 || -460 | -67e2| -590 | -7290 || -600 746 || -670 | -8185 
890 | -6245 || -465 | -es19 | -595 | -7614|| -605 . -778 || -675 | -ea16 
+395 | -6285 || -470 | -6858 | -540 “610-7810 || -680 | -8248 
400 | -6895 || -475 | -6802 | -545, “615-7842 || -685 | -a376 
405 | -6964 || -480 | -6928 | -560 | -7416 | -620 -7874 | -690 | -8908 
“410 | -6408 || -485 | -eo64 | -555 | -7449,) -625 - -7005 || 696 | -8897 
-4i5 | -64aa || 490 | -7000' -560 | -7488 || 690-7987 || -700 | -8967 
490 | -6481 ‘ 1 


| 
| 
| 
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———— 
TABLE. 


Square Root of Pressures, rising by Tenths of an Inch, Pa CTERS 
Four Inches. 















1-10th. ss168 
‘210th, “4872 
aw “57 
au 084 
5 on “7071 
Gow 2745 
yas 5306 
Bia Wd 
9 “9487 
1 ine! 10000 
VL 1-088, 
L 1-0054 
1 LMo1 
1 11899 











ie, multiply the square of the number of cubic feet of gas to be 
charged in ‘ono hour by the specific gravity of the gus, and wy 
length of the pive in yards; divide the product by the square 
constant number 1350, multiplied by the diameta? in Taised to 
the fifth power, and the quotient is the pressure. 

Sidsersa 1) io soccer iby premmure tn foe of water to 
discharge in an hour 12,000 cubic foot of gas, ifs party “8. 
through a pipe 8 inches in diameter and 1900 yards 


Q xs xt bea le “6 x 1900 _36800,000,000 oe 
ino xe *50;719,680,000 — { 

If the diameter 4 & pipe is required which will asap a ven 
qnantity of gas under & given pressure, we have tho formula— 


f Qat 
d=A/ (i350) h 
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This can easily be calculated by a table of logarithms—thus 
log. d = (2 log. Q. + log. s. + log. l. — 2 log. 1850 + log.h.) 


Exuerzx.—It is required to find the diameter of a pipe 1240 yards 
long, to discharge 48,000 cubic feet of gas, of the specific gravity “4, in 
one hour, with a pressure of 2 inches. ‘Then— 


98624824 
1-6020600 





80984217 


12-0679641 


2 log. 1850 = 6-2606676 65616976 


log. & = log. 2 = 0-8010800 


5 ) 5-4962665 


log-d . 2. ee ee = 170999588 
Therefore’ d = 18 inches, nearly. 
The following axioms are worth remembering :— 
1. The discharge of gas will be doubled when the length of the 
pipe is only one-fourth of any of the lengths given in the tables. 
2, The discharge of gas will be only one-half when the length of 
the pipe is four times greater than the lengths given in the tables. 


8. The discharge of gas will be doubled by the application of four 
times the pressure. 


Handy Rule for finding (approximately) the Content of a Pipe in 
Gallons and Cubic Fest, 

Ruue.—Multiply the square of the diameter of the pipe in inches 
by the longth in yards, and divide by 10 for gallons, and by 60 for 
cubie feet. 

Exaurte.—A pipe is 6 in. diameter and 400 yards long, what is the 
content? then— 
= 1440 gallons. 


+10 
8 x 4007 g0— 240 cubic feet. 


82 
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SERVICE-PIPES AND FITTINGS, 


In the term Service-pipes are included all pipes branching out of the 
mains to the pated meters, and for the sappy ee public and 


i by 
Such being ae it is clear that the utmost care ehould be de- 
yoted to the habilitation and maintonance of this portion of the dis- 
tributory plant. 

Service-pipes are of cast-iron, wrought-iron, and lead. ‘The use of 
cast-iron pipes for thia pur is, as a general rule, confined to the 
supply of gas to a ishments, where the diamoter of the pipe 
exceeds 2 inches. e amaller sizes are too fragile to bear the over- 
head traffic, and the number of joints is objectionable. Such Ser- 
anes, ne Hey Of Deeg ord than. 6: inches aes aealky of wrought-iron, 
or lead. 

Wrought-iron pipos or tubes are chiefly employed for Sorvices, 


In laying wrought-iron pipos, the coupling or socket at the 
and mack su ried ppten! the pad always be Bree, 
the thread paint rej . 

Lead pipes have their advantages, though they require more care 
in layi in the ground, wood lags 
have to shout their longth, 





the ordinary distance 
from the main, When taken up, also, to be renewed, the old metal 
is of more value than old iron. 

All Service-pipes, whether of wrought-iron or Jead, when laid in the 
ground, should be protected from the oxidizing influences of the sail, 
moisture, and air, by being encosed in a Ls -shaped or ¥-: channel 
of wood or other material, filled, after the pipe has been therein, 
with a mixture of hot pitch and tar. This their life in- 
definitely, and proventa loakage, and consequently is well worth the 
trifling extra cost and trouble entailed, 
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pap bern ae *rben laid in Peres eer tse 


eatin be 
suline matter. 
epee Pom or iron with a thin layer of 
roe frm son the ves or whon ae 
somber, peli al 08 a] to wrought-iron 
sina shoul bo i deserves to iguanas ac adopted, 
A ial ‘not cut on pert for the insertion of 
i ‘Tho full sectional thickness of the metal is thus pro- 
pera se ee Se nae fadheckape 
apparitus secures immunity lonkage in 
“pipe to the main; ‘and it is seally appliod and 


ipes should, St posslblo, be lald wills § alghs Zl to the 
ce the condensed moisture draining away thereto. 
ae lene and a continuons fealination to the 
ble, a small Sa fase commonly called a bottle- 
eA 268) should be attached at the lowest point, 


aaa 


i 


Il for removing wate 


ipes.. 
“It in not possible always to see 
ness 


angles, such ag 
ittings, owing to 
and even flow of tho gas, : ot th 


ray 
: mu¢ 


same reason the internal surface of pi 
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‘utterly abandoned. 

The first are # grievous source of direct leakage, owing to breakages 
at their junction with the Service-pipes; the whole three, if used to 
“2 fh re Bregetces a ie pressure, which is eynonymous 
with a heavy leakage account. 

~ Ifthe distance from the main to the meter does not exceed 80 
rds, the following sizes of Service-pipes will supply tho number of 
lights narod :— 


Te 
a to 10 lights (consuming say 4 ©. ft. por hour euch) . ? inch. 
uf . ” ” ” Ec: ” 
315, 60, 5 e i = aged 
61 ,, 120 ,, 7 =. = oo VAR 


121, 200 ” ” ” os ” 
‘The above sizes allow for partial contraction of the area of the pipe 
| by corrosion or deposition. 


> = 
TABLE. 
Weight por Foot of Wrought-Uron Tubing 
For Gas, Water, and Steam, 





— |= ae 


Se jee 
Diusse. | parvo | 














we 
eS ee 
Inches. | Lbs, Oxs. | Inches, | bs, Oza. | 
bjia| a} in 
1 1 1 | 2 1 
EUR ae ae 
2? ig rye mee 
a 5 10h % 6 4 
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TABLE. 
Weight of Wrought-Iron Gas Tubes and Fittings. 
Tabes. Fittings, 
Siac. Weight par Weighs per Weight of | Weight of| Walght of 
foot. ood feet. 10 Elbows “10 Fees. | 10 Grossos. 
Owts. Qra Lbs. Tons. Cres. Gra. Libs. || Lbs. Oss. | Lbs. One| Lbs. Oss. 
a} o 1 o}o 2 2 oO 1/1 0} 1 8 
2] o 1 w]o 8 8 off: 7/1 8] 1 
i/o a 6/o 5 8 41 w]e a]a 8 
a] o 8 @/o 8 oO i] 2 wl] 8 o] 8 4 
2] 12 0 s/o 2 0 14 6)5 4] 5 12 
1 1 8 @/0 7 1 8/6 4] 7 w]e 8 
a] 2 1 uf] 8 1 9% 10 10 Jaa 15 Jaa 
aw] 3 8 7/1 8 oO 4% 15 8 ]16 “7 {38 10 
uw} 8 0 2/1 m1 0 8 ]15 12 }9 of|m 4 
a 8 8 a /1 19 1 4 iaa 6 ia offs 4 
% | 4 0 6/2 2 1 8} a]s2 sia 4 
4 | 56 Oo 6/2 10 1 2 4s 2 ]50 15 |e 4 
@ ] 5 1 19 | 2 14 © 2 |/65 10 }68 8 |e 10 
8 6 o m/s 1 8 4/78 8]85 5/3 i9 
% | 7 1 Ww] s 18 8 oO fio o fim o hao Oo 
4 8 2 o}]4 5 © 0 jia8 0 4s 0 158 0 
TABLE. 
Pitch of the Whitworth Taps und Dies for Gas Tubing. 
Internal External Number of || _ Internal External Nomber of 
Dismever of | Diameter of ‘Threads per || Diameter of | Diamejer of | Threads per 
Pipe. Pipe. Tach. Pipe. Pipe. ‘neh. 
; | ne? aaeel oai 
+ “520 mw | 2h 2-467 n 
i 665 19 at 2687 n 
a?) 4 i 2-794 n 
2 | 1-034 u ab 8:001 1 
To} 1-802 a a 8-124 n 
i 1-493 n oe 8-947 n 
y 1-650 n cH 8-367 1 
ay 1-745, n Fy 8-485, n 
pty 1-883 ptt 8 8-698, n 
BT 2-021 u | cf 8-913 n 
iy 2-087 n 8t 47195, 1 
y 2245 n \ 4 4°89 BB 





Uniformity in the screws or threads of Service-pipes and fittings is 
greatly to be desired, a large proportion of the leakage being due to 
the want of this. The screwed joint may be too slack, in which 
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To Calculate the Required Size of Sereice-Pipes. 


The following table gives the theoretical diameter required for 
pipes which have to SS certain number of burnera at distances 
m the street table is calculated by tho formula 


=Qat 
da vf (aso;ry, Dens the same av that used in the determination 


‘of the quantities of gas delivered by large pipes. 

As, however, the actual discharge from small pipes is less than the 
caloulated quantity, the tabular number must be increased by one- 
third if the Service-pipo is of lead, and by one-half if of wrought-iron. 
When of the latter material, it is not advisable to put in the ground a 
pipe of less than 3-inch in diameter. 

Examrte of the Manner vale ising the Table.—Supposing there are 

ip Nii to be supplied, at the distance of 70 feat from the main, the 
taba number opposite 70 and under 40 is -78640. To this add 
one-third if a lead service, making -98058, and one-half if » wrought. 
iron service, making 1‘10310. The sizes of pipes next above the 
numbers aro 1 ineh and 1} inch respectively, and these are the sizes 
roquired, 





bmp ay 


Showing the Diameter of Pipes, in Decimals of an Inch, to Supply Lights 
at Certain Distances from the Main. 





TABLE 





‘Number of Lights, each Burning Five Feet per Hour, with 
Distance of ‘s Pressure of One Inch. 








S88SSssasssesase 














Number of Lights, each Burning Five Foot per Hour, with 
6; Breese of Ouv inch 











Lights front Man in 
Feet. 
40. 60. 100. 160. | 200. 800. 

5. 48881 | -47480 62577 73911 82581 “97525 
Ww. 49882 | -54484 *71881 “88775 94862 | 1°1157 
1b. “64041 | “69086, “T7964 91693 | 1°0288 1/2099 
o. ‘B7941 | 62585 782571 “97123 | 1-0897 1°9815 
BO. 62076 67872, 789646 | 1°0533 1°1817 1:3898 
ry 6758 | -7ieo1 | -94640 | 11156 | 1-a517 | 1-a7a1 
0 68753 | 75173, “99177 | 171665 1*3089 1-5393 
oO “71807 | 77928 | 1-0986 ‘12099 1:3574 ‘1°5966 
7 “73540 | +80406 | 1-0608 19478 1°3999 16464 
8. “76580 | -82582 | 1-0806 1:2874 1°4878 11-6910 
% . 77881 | *84660 | 1°1155 1°3121 1°4721 1°7318 
10 . “78978 | °86361 | 1°1894 18400 1°6085, 1°7681 
10. 86649 | 98688 | 1°2356 ‘14582 1°6305, 19175 
m0. 90720 | °99191 | 1°8088. 1°6893 1°7270 20311 
21) | vo4eea | a-os71 | 1-868 | 1-6005 | 1-8058 | 2-1958 
B00. 98889 | 1:0757 | 1°4197 16698 18729 2°2540 
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PRICE LIST OF WROUGHT- 

] 

No. | Inreusat Duweren, Ixcuss. | $ | $ 

24) G/a dle ala dla a 
1 | abon 2 to 14 foot long, per foot | 0 2/0 90 3/0 a0 6/0 
2 Fal 9 chee dong, each o4 oeiog tote 73 
3 | Do" Btoll 2/0 8/0 4/0 6\0 B\on 
4 Lonpeorevy 12 t6 28 s]o 7/0 o/omja aii 6 
6 toe 4}/0 5/0 6/0 &/O10/}1 0 
6 | Bends. S/o HO 7/0 B/om1 a 
5 9 Springs, not Socket’, 4/0 5/0 6/0 7/0 O10 
10 1 Sooke’ aon (10), Pigs Do. (1) 20 eels lao 56 
12 Eltows, Weoughe 0 mo 7/0 8/0101 2 
ory ” : OG@OT Oo Tons 
u“ +4 x 10\10/1 6/1 9198 
1S Pisin Sockets. 0402/0 3/0 aod 
16 | Diminished Sockets a oblo7 
i's Eat tg HEHE BEE 
0 a SAE Ral: | 02/0 0/0 slo Woe 
22 Union Ba 26/30/23 9/5 088 
% und Elbows, Wrought-Tron 07/06/0 9/10/14 
$4 Tron Main Cooke ja ajaol(s cjae 
% with Heuas Plone | 46|5 6 7 oho 6 
6 Round Way Iron Cocks 86/40/65 6 6 
a De. with Brass Ploge 5 0|6 6 5 ol o 
Ss ‘Cook Spanners, Wronght-Iran . boli 4)i8 o 
E) }o. Malloable Cast-Iron, o7 }o1w}1 2 
80 Syphon Boxee, 1 oi ia 0 
a sea eee ee ta aed 
2 Da H «9 ” ” 0 o 
33 te ale Be Peo peed ree) eS 
uu Matloztia Cast Rout Eitows 0 6/0 07/0 8)00/1 2 











(85) Tonge or Nippers, (86) Stocks, Dies, and Taps, at prices as 
quoted by the manufacturer. 
Tf Tubos are required to be of longer length than 14 feet, they are 
churged at the next higher rate. 
Tubes of intermediate diameters charged at the price of the next 
Jarger size, 
Springs; if sockoted, sockets added at list prices. 
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IRON TUBING AND FITTINGS, &c. 





























~ § 90089 | Cocco | OvCs00 | cocec0 eco 
scsonege | gage |onseaa|sgegzs | ‘ses 
wg B 2eeeses | eocee | soeees |ooccce| | coo 
s eneseas | aaase |"en~as | egeess | ‘ex 
@ Beeccees | coece | ceases | occcce | coco 
# tersr|es | gnege | cmrmge | geeRgee | “ees 
i eeeeece | c0200 |eavccc | coocee | coo0 
& Ty erecegs | erage |-eoogs | sage" | ‘aega 
wp B 2eecese [oesce | cownce |oocccs | cove 
s eowresr | zaaga | menage | gezsoe | ‘gage 
J recesses | cwoee | cncece | coc0ae | ccooe 
a FP aSescac | eaces |sesres |eGuece (ewace 
1 eomocan | owane | momows | cocc0@ | cocoe 
A greawove | geaen |nanngs |aggaee | eagae 
qe J Seonene | c000e | ncoge~ | coscea | cowco 
Fs raanana | omer | anon | wgegea |eaage 
“mB A0400R@ | Omeen | jagwoe | ooo00 | c0008 
Fg ranaaan | eanao |onccega | nangea | sagga 
eB HOnORee | eance | sence, | eocowm | CooGe 
BG Snnannn | onnme |oncown | oggaa~ | sazq~ 
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Iron Cocks over 2 inches at special discounte. 
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PUBLIO LIGHTING. 


| 


of a or column (Fig. 98), measured frou 
au ms 1 ispoent bts to the contre of the flame, thou not extend 
10 

A j-inch or ayen‘a }-inch load pipe is not suitable for placing in 
the interior of a Jamp column. In cold districts, in winter the con- 
‘8 pipe of this small bore becomes frozen, filling up 
the entire length with solid ice in very short space of time. This 
a aioe due to the pally irregularities in the ‘Bipe preventing the 

away. 

Catvasiel wriogi kon pipe is beat for iamp columns, and for 
placing against a wall for the eupply of a bracket lamp; and }-inch 
is the smallest eize that should be used. [n eituations exposed to 
eee winds, and where tho frost is keon, j-inch wrought-iron pipes 
are 


If the service-pipeat the entrance to the base of a lamp column has 
not very amy to the main, the water of condensation, unable 
to drain quickly away, will inovitably bo frozon ot that point during 
frost, and, by accretion, will eventually interrupt the paseage of the 





Le? is not unusual to find one-half tho public lights in some districts 
extinguished at night when a severo frost prevails. This is simp; 
due to mismanagement, as it would not occur if attention were nil 
to the matters indicated above. 


Seventy yards is oS meximum distance apart at which public 
Jamps should be placed. 

‘Anew and Le ape form of Lamp Post (Fig.97), has been intro- 
duced by J. and J. ik. Tt consists of four 1-inch wrought-iron 


tubes, held together at three points, in addition to the base, by cast-iron 
hinders, one of the tubes being used as the service-pipe for conveying 
the gas to the burner. Punels may be fixed at the foot, or it ean be 
loft re lpg desired. No ladder-arm ig required, as the tubes, on any 

& square support for a ladder to rest against. The tubes 
are veplesty down through the visible base, and are screwed into a 
cast-iron plate uni id. Altogether, the port has a neat appear. 
ance, and, owing to its lightness—under 2 cwt,—and the ease with 
hee ais can be taken to pieces and set up again, ibis specially adapted 


Theo Sale four-sided aoe is the most serviceable for general nse, 
It ie 14 inches square at the widest part, and made of tinned 


“Wine street Tampa designed by Mr. Sugg (Fig. 99) and Mr. Bry 
(Bigs. 100 and 101), with clusters of flat-flame burners, and the lamp 
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and regenerative bumer of Herr F. Siemens (Fig. 102) have much 
improved the lighting of streets and squares wherever they have 
been introduced; and have proved, at the same time, that efficient 








Fro. 97. 
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street illumination by means of gas is perfeoly > attainable where 
Theewiara piles on the part of towna’ authorities to incur the 


ex 
The varlier street street lamps were constructed with opaque reflecting 
tops, and the glazed tops were afterwards tert once as an improve; 


Fe. 9. 


ment. When the whole of the light is reflected downwards, the fronts 
of the honses, except for a short space above the height of the lamp 
colimn, aro placed in a state of utter darlnoss, and to passengers 


Fro. 101 Fro. 102, 


walking along the streets the gloomy canopy overhead, rendered all 
the more sombre and distro: from tho concentrated light under- 
noath, has an unoarthly and doprossing offect. 
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On the other hand, where the main thoronghfares of a large town 
are lighted with the capacions lamps recently introduced, with semi- 
transparent crowns, admitting of the radiation of a portion of the light 
on the house fronts, the perfection of street lighting is attained as near 
as possible, 

The square at the bottom of a lamp is generally in two or three 
parts, one of them being hinged on the outer edge, for raising when 
the lamp is being lighted by the pole. Tt is a common oceurrance wo 
find a portion of the bottom missing altogether, and the flame, thua 
ereenis the action of the wind, is in a atate of constant oscillation, 
whereby mach of the illuminating power of the gas is sacrificed. 

The supply of gas to public lamps is scaly fixed at 6 cubic feet 
por hour for common gas up to 17 candles value; for cannel gas up 
ms 80 candles value, the supply per hour varies from 3 to 4 cubic 
feet, 

Satisfactory public lighting, as betwaen gas companies and local 
authorities, is best secured by the adoption of a good average meter 
system, and the application of a regulator to every lamp. 


Weiyht and Thickness of Glass for Public Lamps, &e, 
No. of the Glass icrness «| No-of th Glaaa 





waigy % ognne ic Hogue oaamarttven 

Favthiuace Hose Dectmale at an tnch, | ‘erent Once  Dectmals af an Inch, 
i “059 erase “100 
Wis. Oe | Mie, s a 
Sei, ss ae On es 
Wyo ie oT 3a : nse 
LOG eve “088 Be 7 
Wie. 01 7 200 


Rule to find the Length of Day and Night, 


Day —The hour of sunset, doubled, is the length of the day. 
‘Night —The hour of sunrise, doubled, is the length of the night, 


The Moon's Rising and Setting, 


At 4 days old, the Moon sole aboot 10 o'elock at night 
+ 






Moon ra, 6 





avalghe. 
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CONSUMERS’ GAS METERS. 


Gas Moters aro oither " Wet" or ‘* Dry." 
‘The wot Moter has a measuring whool or drum enolosed in an 
iron cage charged with water up to a certain level, called the “ water- 


line.” The drum is divided into compartments similar to the station 
Moter; and the moasurement and indication, or rogistration, of the gas 
passing t) ‘h it are performed in the same manner. 

The dry Meter hns usually a case of tinned iron, ‘This is 
divided into compartments by 4 central partition and two or more 
movable diaphmgms with proparod flexible loather sides. Tho gas 
enters and leaves these compartments alternately through valves whose 

passages are made to open and close at the proper moment. The 
alternate expansion and contraction of the inner and outer spaces 
(after the mannor of the ordinary bellows), by the pressure of the gaa 
exerted on the surfaces of the diaphr: , are communicated by levers 
and cranks to the wheelwork of the indicators, which are alike in both 
classes of Meter. 

Meters, as tested under the provisions of the ‘ Sales of Gas Act, 
1859," are stamped as correct by the Inspector when their registration 
iloos not vary from the true standard moasuro of gas moro than 2 por 
cent. in favour of tho seller, and 8 por cont. in favour of the consumer, 
Added together, the range is 6 per cent. 

“ Compensating” Meters were introduced to overcome the difficulty 
caused by tho limitation in tho range of the water level of wot Meters, 

Most of these havo a reservoir of water within the caso distinct from 
the water in which the measuring wheel revolves ; and various auto- 
matic expedients ure adopted for transferring this water, ax long as it 
lasts, to the body of the Meter, to componzate for the diminution of 
water arerd prepeestan or otherwise. 

‘The action of the Warner and Cowan measuring wheel is independent 
of the water-line ; the com tion in this Instance being effected by 
# enoond and arallor whoel contained within, and revolving with, the 

one, but having its partitions arranged in the opposite direction. 
ression occurs in the water-line of a Meter from any cause, 
‘a yolnme of gas in excess of the trae quantity is passed ; but in this 
‘inatance the exooss in volumo of the gas is returned by the small wheel 
to the Meter inlet to be remeasurod. 
.. The Sanders and Donovan Meter is provided with a compensating 
hollow float of metal plate, accuratoly eed on pivots within the 
front portion of the case, and independent of the Metor's action. As 
the water is added to or withdrawn, the float rises or sinks in propor 
tion, and, thus the correct level ix maintuined. 
2 
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‘When the dram or moasaring wheel of a Moter is driven at a specd 
exceeding 120 revolutions per hour (except 2 and $ lights, when it 


gas enters throngh passages in the valve chamber in the body of the 
Meter, and thence into the dram, from which it makes ith eseape 
through the bent tube to the outlet. The inlet prossare thus bears 
upon nearly the wholo surface of the contained water, and the measuring 
Sued! easy be eaciad cel ewer ot apiece ia ea 
t need scarcely be pointed out, however, that any a 

resort to the practice of alloy ho uae, of Mattes toc annul any 
consumption sea} - Koei “eee a Ley evil s 
various ways—loss by leakago is incroased ; luminating power 
the gas is practienlly reduced ; and consumers, whose Metars and 
fittings aro adequate, suffer by the provailing high prossure. 

One-light Meters, which formerly were apie Care are 
now altogether ee erp and eee tec eat a ould alts 
‘bo sparingly used. low price at gas is sold encourages 
oxtonded Soosmuny tion ; and th rouse are becoming fower in number 
every day where this amall size is sufficient to afford an oi es sup- 
ply at reasonable pressures, to the quantity of lights in regular use. 

‘The regular periodical inspection of Meters is » point af the utmoat 
importance, and ought never to be neglected. The indices of Metera 
in dwelling-houses, &c,, should be noted, and water supplied to the 

oper level wherever deficient, at least once every siz weeks. Tho 
Metere'in mills, maxnfuetoriag: cad lange ented iaExonta Gr GFSCY SEE 
where the consumption of gas is heavy, should be inspected for the like 
purpose once every 14 days, 

The Inspector should always be provided with a supply of lonthor 
washers for the different screws and plugs, to roplace any that are 
worn out, 

Motersin cold and exposed positions should be protectad by a suitable 
covering during frost, to prevent interruption to the supply of gus 
the water becoming frozen. Woollen rags or wrappings of any 
will answer the purpose, 

‘The Motive Power Meter is but rarely required ; but it is exceedingly 











el 
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useful in cortain positions, where the pres- 

sure, from eome unavoidable couse, is in- 

sufficient to afford an adequate supply of 

gt, In construction it is Like an ordinary 

letor, but instead of the gas prossure being 

the motive power, the gus is exhausted from 

the main by the measuring wheel. ‘This ix 

sabi {nzanien by w-descotlings walsh KIM: 

tached to which {a a cord wound on a dram 

revolving in bearings on the top of the Meter 

case, the drum being geared to the shaft of 

the measuring wheel, which — projects 

through tho. back of the cage. The speed 

of the Meter, and consequently the pres- 

Pro. 108, sure of gas obtained, are regulated by the 

z aforementioned. Parkinson's Motive Power Moter is shown 
- 108. 

‘The “ Prepayment Gas-Metor " recently introduced, and of which 
there are already several different forms, ix an ingenious device for 
‘extending the sale of gas amongst small consumers. By tho addition 
ofa simple mechanism contained in a small box attached to the 
ordinary wet or dry moter, and on dropping a penny through « slot 
therein, a quantity of gus of the valuo of the penny is allowed to pass 
to the burner. When the gus thus paid ‘Or 1d, the supply 
ceases until another prepayment is made. 

y arrangement, on proj 
for 100 cnbie feot—an extra 
quantity of gas; and when t! 


supply, unless, in the meantim 
at ie dial is reset. 


ie Inspector under the 
atus ig required. 
he follow 


In testing, it is impor 
‘of tho air or gus in tho test hc 
in tho room—vis., 60° Fabr 
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Bee that the pointer of the small metal drum above the index in the 
‘wet Meter, or of the smal! circle on the index plate of the dry Meter, 
coincides with one of the figures marked thereon, If it does not, 
pass a small quantity of gs through tll the necessary adjustment is 


Next, fill up the test holder till the © line of the scale upon it is 
exsally ‘opposite its pointer. 

This being done, tarn the gas or nir on to the Meter, and allow the 
Meter to work till the small metal drum has made one or more revolu- 






WATER G/STERW. 


Fic. 104, 


tions, taking care to close the stop-cock when the pointer of the dram 
is guacily over the figure from which the start was made. 

The Meter registration is then compared with that of the holder 
scale, If they a oar tho Moter is exactly correct; but if the 
scale on the holder indicates less or more than the small drum on the 
Meter, the percentage of error is calculated; or it can be ascert 
on reference to the Table. 

The percentage Tablos on tho following pages are taken from those 
issued by the Metropolitan Board of Works for the use of their Meter 
Inspectors. 
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ing as their Registration 


differs from the Indications of the Test Gasholders, 


ign + ix need to indicate fast, and — to indicate slow, 


Showing the Percentage of Error in Meters accord 


‘are correct within the 


‘Meters not exceeding 2 per cent, fast, or 3 per cent. alow, 
sorasing of tho "Bales of Gon aot?  ™ 
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Meter Registering || Meter Registering || Meter Registering 
10 Feet. 10 Feet. 10 Feet. 
Roading 
Amgaat dmgans | Hg2inf | amosns 
srr. mivor. | 6G | ner. 
Por Cont, Per Cent, Por Cent. 
+ 5:04 = 040 =" 6:80 
+ 48 = 0°60 = 5-89 
+ 4:83 = 06 = 5-48 
+ 47 = 0 = 6°87 
+ 4:60 = 0 = 5°66 
+ 449 = 0 = 676 
+ 438 = 0 = 5-84 
+ 48 -1 = 5-93 
+ 417 =1 = 6-02 
+ - 1 = 6 
+ -1 = 619 
+ -1 = 6-38 
+ = 1 = 6:37 
+ - = 6:45 
+ iB | - 1 = 6:54 
+ 9 |= 1 = 
+ 20 | — = 672 
+ a1 | = = 
+ 2a | - = 6:89 
+ 23 | - = 
+ a4 | = Zs 
+ 95 | — = 
+ 26 | — a 
+ a7 | = = 
+ 98 | — = ral 
+ +29 = 749 
+ 2:25 |) 10-80 1 = 
+ 2:16 |) -31 r = 1°66 
+ 2-04] +32 8:10 = 1% 
+ 194] 35 8:19 = 
1-88 |) -34 8:29 = 198 
+ 178) -35 8:38 = 8:00 
+ 163) -36 8:47 = 8:09 
$152], 37 3°67 817 
+ 143] +38 8°66 8:26 || 
+ 18a] +39 875 8-35 |! 
+ 1a1}) 10-40 8°85 8°49 
+ rn} 4 894 8-61 
+ 101i) -42 4-08 8°59 
+ oot} +43 412 8-68 
+ 0-81}, +44 4a 8:76 
+ 0-70), +45 431 8:84 
+ O-6|  -46 4:40 8-93 
+ 0°60])  -47 449 9-01 
+ 0-40] 46 |= 4-58 9-09 
+ 0°80]) +49 | — 4:67 = 918 
+ 0-20] 10-60 |— 4-76 = 9°96 | 
+010} -51 | — 4:85 = 934 
soa | — 494 = 942 
+68 | = 5-08 = 961 
+64 | - 519 = 9-59 
“65 | — 6a = 9°67 
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Motes Houintetig | Motor Repletering || Motor Registering || Meter i 
W Veet, ‘0 Feet, te 40 Veo. 
Reading Hendin 

Angas | Rétitt| Ansan | Gets Angus 
Bao | bolder. Bolder. | tars. 
Yer Cant. Por Cent. || Fee | Per Cont. 
on + Mel!) grok | + 799 
= be 1-06 || 105 | + THs 
= ta $1003 re 
= t tr 
= Or + + 176 
- im + + 770 
ee + + 708 
=— 78 + + Tor 
= 120 + + Toa 
- 706 + + 0a 
= at + tra 
Seu + + 100 
— 18a + + 7:30 
= 70 + + ou 
= Pe + + Te 
= 70 i y Mg 
= 76 + + TOT 
= Tea } + TOL 
= 18 + + 695 
= ra + + 80 
= 78 + + Obs 
= 808 ‘ 878 
= 810 + + O78 
= 616 + 9 + 8:66 
= pat +o + 6°61 
= 36 + O00 + 806 
= 8a2 + bos + 650 
= 8m tT oar + oa 
= B43 + ol + 6:38 
= 849 + 988 + Oba 
= wm] + 09 + ow 
= 80 + 98 + ou 
= eee + o7 + 616 
> eu } ou + 610 
— 67 + 006 + 608 
= #2 + 800 } 6-98 
= 887 + By + 098 
= 89 + 887 ¢ oe 
= 809 + S81 + 58a 
— oO + o76 + OG 
= ow + #70 + oa 
- 45 + B04 + 56 
= 0 + 8:68 + 5 
= 9-8 + 88a + O64 
= sal + 546 + 649 
= 9-06 + B40 + oa 
= 04a - B34 + 6-87 
= sa | + B28 | + ban 
= 008 + 823) 6-00 | + 5°20 
= 089 + 8:17) 08 | + 6-90 
= 2°64 + Sur] oe | + 6B 
= 970 + 8:05 || -06 | + 6-09 
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r Ners.— Any uber quantity may bo esleutatod ty, san Peles pepe” 
jon, 


Meter registering =. 10000 foot 
Bee gah seta gibkslaar? . 8995 ,, 


Difference . . . . . . 1008 ,, 
89°95 = 100+: 10°05 : 11°17 fast. 

And Meter rogistering + 100-00 foet 

Reading of scale of test gasholder. | 11255 ,, 


Difference... . ws IDOE 
112'55 : 100: : 12°55 : 11°15 slow. 


TABLE 


Showing the Dilatation of Gas in Contact with Water and Saturated 


with Aqueous Vapour, for given Temperature. (Professor Airey.) 
(Used in making Correotions tor Temporature in the Testing of Gas Meters.) 





Percentage | ‘Tenperaiare | Peroeainge || Te Percentare 
eet in YuhrambelPa| ot || in Puhvennolve| of 
Dilatation, |" Seale. | Dilatation. ||" Seale | Daatation. 


ie 





| | BSeegegsec, 


Nore.—The tabile shows ntage of increase of the volume of gus above ite 
‘volume at the temperatare of Si? Pabr. 
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INTERNAL FITTINGS, 


‘The advant of an ample supply of good. and pure gas are fre~ 
i y the defective manner in which premises are 


Bad gas fitlags are genorally the result of cupidity or ignorance, 
‘They are a common cause of complaint from consumers who are often 
cae to attribute the inefficient light which they afford to a want of 


pressure or purity, or a low illuminating powor in tho gas, 
The fan regulations (with such om and Lees as 


pon dRe found necessary) may be adopted with advantage by gas 
ities. 


Logulations as to Internal Fittings, 


1. The company’s (or local authority's) servants will in all easox lay 
‘on the service-pipe, conveying the same through the outer wall of the 
ree, ‘to be supplied with gas. 

‘The main-cock ne be attached to the end of the servico-pipe 
within the building, and close to the outer wall. 

8. The gas meter must be placed poy level, either on the floor 
‘or on a substantial support, and within 2 ft. 6 in. of themain-cock. 

4. The piping attached to the meter, whether inlet or outlet, must 

be smaller in internal diameter than that of the moter unions. 

5, The following are the sizes of the meters, and their measuring 
ae Which tho number of lights which they supply can bo 





SES25Esae2eebece 


SESe88Seeeces 
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To ascertain the number of lights which any size of meter will 
supply, divide the measuring capacity por hour by the quantity of gas 
per hour which each jet is estimated to consume. Raaaa What 
number of lights, consuming 4 cubic feat of gus per hour, will a 20-light 


meter supply? Then, 1” = 80 lights, answer. 


6. The following are the sizes and lengths of iron, lead, or compo- 
sition tubes to be used according to the number of ordinary lights ;— 





Internal Diameter Grensest Loneth Greatevt No, 
of Tubing: ‘allowed. ‘of Burnare 
Thebes. Feo allowed. 
4 20 eet | 

sees | 
12 

20 

35 

60 

100 

200 

‘ei to be used. 


7. The tubes or pipes must be Jaid with proper full, and in such 
manner that they are easily accessible, and protected from linbility to 
damage. Attention is to be given to leaving a space round them at 
such places as wall crossings, &c., where fracture or crushing of the 
pipes might be caused by the subsidence of the building, The joinings 
‘of the tubes and pipes are to be made in tho most solid and eubstantial 
manner; and carefully rounded bends (not elbows) are to be used 
wherever the direction of a pipa is changed. 

8. Floor boards covering pipes must be secured with screws, so that 
they may be easily removed to afford access to the pipes, especially at 
the points of connection, 

9. On the completion of the work of fitting, and before the piping is 
covered up, notice thereof must be given in writing to the gas manager 
(the requisite form for that purpose being obtained at the gas office), 
who will cause an inspection to be made of the work, and if found 
accordance with the regulations herein contained, it will be passed by 
the company (or local authority), and the gas turned on. 

10. If the regulations are not conformed to in every respect, the oom- 
pany (or local authority) reserve the right to refuse a supply of gas 
‘until the necessary alterations are made. 

11. Gns-fitters complying with these regulations have their names 
rogistered on the company's (or local authority's) list of approved 
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nce will cause the license to be with 


fitters, and they are ab liberty to themselves * Authorized 
Laiseenew Repeated nogiigs 
wih. 


Alhandy and usofal apparatus for testing the soundness of gas- 
fi }, has boon dovised by Harrison and Sheard. It consiste of a 


and o 
jer on One 
aashions 20 he 


tus, air ix forced, by means of the pump, into the 

Fittings until the pressure therein is equivalent to, say, 12 inches of 

swater, be indicated on the dial of the gauge. ‘The is thon shut 

off by moans of a stopcock, and it is noted whothor the prossaro in 

maintained or falls awi If the pointer romains stationary, the 
ings are sound ; while if it goos buck, thoro ix a lnnkage. 

‘Po facilitate the discovery of leakages, gus may be forced into the 
Fittings, by connecting an inlet pipe on the pump, by means of india- 
rabber tubing, with any convenient gas supply ; when the gas escaping 
through the defective Fittings ata high pressure, enubles the locality 
of the leakages to bo readily discovered. 


Ordinary sitting rooms are 
chandelier. When the roo 
be added. A brackot ot : 
0, and Tights are hi ‘that position. 
jots of chandeliers and brackets should be not less than 86 inches 
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It is not, however, to be assumed that lights placed in the horizantal 
or the inclined position are never effective. They can be rendered so 
by causing the tails of the Hames to impinge one upon the othor, and 

di wision in the construction of the pendant for the air 
current to play upon the upper surface of the flame. 

‘The question of the efficient ventilation of rooms where gas is being 
consumed is one of importance both to the gas lucer and the wear, 
The subject has been a comparatively neglected one, although it pro- 
mises in the fatare to occupy’greater prominence. 

Ventilating globo and other lights of various designs have boon intro- 

duood by Messrs. Sugg, Cowan, 
Bray, Strode, andother makers, 
with highly satisfactory results, 
and their more general adop- 
tion is only a question of time. 
Fig. 105 shows Mr. Cowan's 
ting globe light; and 

06, the ventilating sum- 

made by Mr, Strode, 

In the matter of internal 
‘Fittings, the gaa manager, by 
judgment and tact, can exercise 
@ useful sapervision even with- 
out the aid of statutory powers; 
and his advice in regard to 
‘the sizes of pipes and the 
kind of burners and lamps 


to be used in difforont situations 
‘acted upon. 
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‘To obtain the maximum of light from # burner, it is necessary that 
the pressure, when that is in excess in the mains, us it must necessarily 
boy Bicola be on bo controlled and regulated in the passage of the gas to the 
point of ignition. 

‘This camot be acca nplshed satisfactorily by checking either the 
‘pata =n the seer or ze cock at the meter, bocwuse there is a 

aocording to the consumption that isin 


aioe tome greet or regulator waa invented to achieve that end. 
Ttmay pea the pipe leading from the meter cole, or what is bet- 
tor, on pal ia supplying each floor level of the premises, 
‘he ttn tor is automatic in its action ; and when weighted to afford 
the ired pressure for all the burners in use, it will continue to give 
a ly uniform supply, howsver much tho pressure in the mains 
may vary, or Maa tos whole. cr caly. a portion of the bamers 
being through it may be alight at one time. ‘The “ Needle” 
governor burner of Mr. Peebles, and the  Aeme" regulating burner 
of Wright, are examples of regulation applied close to the point of 
consumy 


It is a clearly estublished fact that the lower the pressure (provided 
there is just ere at which gas can be burned, the better tho light. 
Tf, instead of being advantageously consumed, the gas is forced through 
the burners into Resapeess the carbon is rapidly oxidized by the 
excess of air drawn into the flame by the heavy pressure, with the 
Unsatisfactory resulte as regards illumination, 

Dr, Letheby found that a vulcanized india-rubber tube of about 80 
foet in length, reduced the power of a weak gas to the extent of nearly 
26 per cent, by absorbing the illuminating hydrocarbons, 


Varnish to Pravent the Escape of Gas through India-rubber Tubing. 


14 parts treacle, 
2, gum arabic. 
7 |, white wine. 


8k ., strong alcohol. 


First dissolve the treacle and gum in the white wins, and afterwards 
add the alcohol yery slowly, constantly stirring the mixture to prevent 
the gum from being thrown down. 
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HANDY RULE 


For Estimating (Approximately) the Number of Burners required to Light 
Churches, Public Hatls, and other Large Buildings. 


Roxe.—The floor ares in feet divided 4 50 for common gas, and by 
70 for cannel gas, will give the number of flat-flame burners cerattel 
for effective lighting. 

Bxawrx.—A room is 80 feet long and 56 feet wide. What number 
of burners is required? Then— 


80 x 56 = 4480 sq. ft. aron 4490 _ 


50 = BAY 90 bumers with common gus, 


consuming 5 ¢,ft. per hour ous 
4480 
7 =F 60 burners with cannel gas, consuming 4 c, ft. per hour each, 


TABLE 


Showing the Loss of Light per cent, through Shades or Globes. 
(Mr, W, King). 


Cloar glass 


Ground opal, ornaraeated wits 
voulng 


Showing the Amount of Light Obstructed by the Use of Globes or Moons. 
(Mr, A. 1. Wood.) 


Light obutracted by » clear 0, + es ys. mbout 12 pemeent, 
7 r ‘with alphygroind 


i 2 globes of 0 
" iloben ground ail over 
. ‘opal globes 

* pai 

ie p common window glans 
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TABLE 

Showing the Loss of Light through flat Shects of Glass of different 
Qualities ond Colours, (Mr, ¥, H. Storer, U.S. Amevica.) 

Desceiption of Glas. ‘Thickness of Glass eu 

+ ot an inch, 4 + 618 


‘crown 
ee window glass 


SGGebete 
Saesesse! 


@! 


Berkshire enamelled 
‘Rround only upon 
Sti suraceteat Spars 
coloured window glass 


Raby m ows 
Green ” ee te windows, ke. 
A’poreelain tralbsparency . 7 7. cee we 


s2ege2 
Sseree 


‘Tho results of the experiments with globes given in the foregoing 
tables were obtained wih, the light in a direct line with the photo- 
meter disc, and with the defective moons or globes formerly in use, 
having narrow openings at the bottom. With the improved globes of 
the present day, the bottom openi: 
diameter, the results more recently ala ty ‘Mr. F. W. Hartley 
differ from those detailed. 


eir surface, and with il 
experimonts are interestin, 
longthy to be given, n 
howovgr, at which Br. Ha te 


1. That ordinary shoot glass 
obstructive power to th 
* Toss increases with the di 
éncreases algo as tha light. 





+ Amisox ihe Boston dealers, Ua Yerm “Gera 


moan 
ts Ohearvations on Glues as a at \rtifiolal Light,” by 
¥.W. Hartley, Assoo, Inst. ©. ry; 1881, 
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2, That ground sheet glass, apart from thickness, also varies in’ 
obstructive chet That the percentage loss inereases with tho 
distance of lass ig the flame, = — tho “fe 

ros ae wt the ventage loss depends on w! 
Pie eliay vx acted in preeamad’ tothe fica 

8. That with flashed opal the losses follow the sume law as ground 

glass for distance from and for power of light. 

|. That with clear glass as an obstructor of light in front of the 
flame and clear glass behind as a reflector of light, the reflected 
light reduces the /oss to a degree dependent on the distance of 
each glass from the flame. 


Globen. 


ube a clear glass globe obstracts light from an Aryand flame, 
creases the sensible light from a slat flame. 


6. ta ‘globes of ground glass obstruct less light than shoots of 
Ort or ginss. That the percentage loss diminishes as the 


ht grows stronger; and 13, for un average light, from 18 to 
2 per cent. 
7. That opal eae obstruct an amount of light equal to 88 to 65 
per cent, 
Ovaanean Lichmxo. 
mar direction 
te much lese than it y Palle 6 in @ horizontal pct, 


9, That glass globes with elevated or overhead Argund flames, 
the power ofthe light clear globes, about 3 per cont. ; 
ground globes, about 21 per cent. ; and albatrine globes, about 

328 per vent. 


m 52 to 38 per cent, 


» That scroens at the base of an Argand flamo cause a reduction 
ae power of the tight whaloves be the size and form of the 
reflector. 
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LEAD AND COMPOSITION PIPES FOR GAS. 
Weights per Yard, and Lengths usually Manufactured. 


Huavr. 





sth] 


cocmemons! 





SEowewwe 











SOLDERS. 


Five Sorpzr is an alloy of 2 parts of block tin and 1 of load 
{melts at 860° Fabr.). ‘This is used for fine work—such as soldering 


the drums of meters, for pewter, &0. 
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: aia Sonpxe—Equal parts of block tin and lead. Used for 


Promarme Souer.—t part block tin, 2 lead. For all kinds of 
plombore’ joints and for tin and zinc, 

ee sé FoR Oorrer.—Hard; 8 paris brass, 1 zine. Sofi: 8 brass, 
1 zine. 


Bnaziso Soupen on Srevren.—Hard: 1 part coppor, 1 zinc, Soft: 
4 ports Coppers 8 zinc, 1 block tin. For fine brass work: 1 part silver, 
8 copper, 8 zinc. 

Sorpzr ron Srrxt.—I19 parts silver, 8 copper, 1 zine. 

Pewrenens’ Sorr Soupen.—2 parts bismuth, 4 lead, 8 tin, Com- 
mon ; 1 port bismuth, 1 lead, 2 tin, 


FLUXES FOR SOLDERING. 


Tron and sleel . =. . « ~ Borax or sal ammoniac, 

Tinned fron. . . . , ~ Resin or chloride of xine. 

Copper and brass... - Sal ammoniac or chloride of zine. 
Lead and eee pipes + Resin and sweet oil. 

Zine. . . « + Chloride of zinc, 


TOR TINNING BRASS OR IRON. 


‘ $ ox, muriatic acid, 
$ oz, merenry. 
Yor, ground block tin, 
Mix together, and @ilute the whole with a small quantity of cold 
ily with the finger or # eork. 


The edges af the articles, either iron or brass, to bo brazed are 
scraped thoroughly clean, with the brazing solder or speltar in 
the form of borings or turnings sprinkled over with powdered borax, 
and exposed to the heat of « clear firc till the solder flows. A smoko- 
lees coke or gns fire is best for the purpose. In brazing iron, » 
covering of lonm is sometimes placed over the solder, to exelude the 
air, till it molte, 
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BRONZE. 


1 quart common vinegar. 
2 ozs, sal ammoniac. 
1 oz, blue stone (sulphate of copper). 


‘The sal ammoniae and blue stone are well pounded, and then 
allowed to dissolve in the vinegar. ‘The solution, whon rondy, is laid 
on with & common brash, black-leaded whilst damp, and thon polished. 
Lacquer is then applied as described hereafter. 


Green Bree, 
‘To imitate the antique. 


1 quart common vinegar. 
2 ona, verdigris, 
1-oz, sal ammoniac, 


Boil for a quartor of an honr, filter| through apes and dilute with 
water. Immerse the article to be bronzed until it acquires the green 
tinge desired ; then wash carefully, and dry in sawdust, 


» Powders, 


These can be purchi ‘any dealor in artists’ material, They 
are prepared as follow 


Strips of copper aro acid ir 
then strips of iron are added, 0 precipitated 
f owder {s “1 with water 


Ts the basis of many nee rail 

roduced by mixing it with the « cot i 
Ritaatpewler la obtained by gunding rod Io 
by the use of verdigri a 


One pound of tin is moltod in a erucible, and then poured exu- 
tiously into an iron dish containing half a pound of moreury. 
‘When cold it is roduced to powd with seven cunces of 
flowers of sulphur, and «ight 8 of sal nmmoniac, and 
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triturated in a mortar. The mixture is then calcined ina flask, 
which expels the sulphur, mercury, and ammonia, and leaves a 
residuum in the form and colour of a bright flaky gold powder. 


Size for Bronze Powders. 


The size is made by bailing four ounces of gum animi to every 
pound of pure linseed oil in a flask, until the mixture is of the can- 
sistency of cream; after which it is diluted with turpentine as 
required. 

The article to be bronzed is coated, by means of a soft brush, with 
this size; und when nearly dry, a piece of soft leather is wrapped round 
the finger, dipped into the powder, and rubbed gently over it; or it 
may be laid on with a camel's-hair pencil, and then left to dry 
thoroughly ; after which all the loose powder is brushed off. 

The bronze may also be mixed with a strong solution of isinglass, 
and applied in the moist state, like varnish, with a brush. This latter 
mode, however, is not suitable for articles exposed to the weather. 


For Sitvering Metals. 


Nitrate of silver 10 parte, 
Common salt 10, 
Cream of tartar 80 |, 
Moisten with water when ready to opply, and lay the mixture on 
with a soft brush. 


LACQUER AND VARNISH. 


‘The solution of spirits of wino and shellac, known as “simple palo” 
Incquer, is the basis of most other lacquers. The two ingredionts in 
their proper proportions, as stated below, are put into « jar or bottle, 
and allowed to remain for forty-eight hours, being briskly shaken threo 
or fonr times during the interval. At the expiration of the timo 
named, moat of tho shellac will be dissolved. The mixture is then 
carefully strained through filtering paper, to free it from grit and other 
foreign substances, and to remove any particles of undissolved shellac 
that may remain. 

Different tints or shades, producing red, green, yellow, &c., are 
obtained by mixing with the pale lacquer various colouring ingredients, 
euch ag dragon's blood, arnotto, gamboge, turmeric, saffron, &0, The 
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yeowes say of. Oiting these ‘sto etie: then in acap' with 8 eal 
anantity She pele Iseausr, sfierwards straining the whole throngh a 
Piece of thin cloth or gauze, and filtering if necessary. 

‘ho article to be laqqucred is heated slightly by moans of steam 
3 ; or it may be held over a hot iron plate till just as hot 
as to allow of its being touched by the r without burning. The 
heat mast not be greaiar than this. ‘The lacquer is then applied with 
‘8 soft camel's-hair 


Simple Pale Lacquer. 


1 pint of spirits of wine. 
4 ozs. of shellac. 


Fine Pale Lacquer. 


1 pint of spirits of wine. 
1 oz. of pure white shellac. 
1 dr. of gamboge. 

2 drs. of Cape aloes. 


Fine Pale Lacquer, for Silcered or Tinned Work. 


1 pint of spirits of wine. 
1 oz. of pure white shellac. 


Gold Lacquer. 
1 pint of spirits of wine. 
8 ozs. of shellac. 
4 oz. of turmeric. 
2 drs. of arnotto. 
2 drs. of saffron. 


Deep Gold Lucquer. 
1 pint of spirits of wine. 
8 ozs. of shellac. 


} oz. of turmeric. 
4 drs. of dragon's blood. 


Red Lacquer. 


1 pint of spirits of wine. 
4 ozs. of shellac. 
4 dra. of dragon’s blood. 
1 dr, of gamboge. 
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Yellow Lacquer. 


1 pint of spirits of wine. 
2 ozs. of shellac. 

2 drs. of gamboge. 

4 drs. of Cape aloes. 


Green Lacquer for Bronze, 


1 pint of apirits of wine. 
4 ozs. of shellac. 

4 drs. of turmeric. 

+ dr. of gamboge. 


Irom Lacquer. 


1 quart of turpentine. 
3 Ib. of asphalte. 
2 ozs. of shella 





To Clean Old Brass Work jor Lacquer ing. 


Boil a strong lye of wood ashes, and strengthen with soap lees; put 
in the brass work, and the old lacquer will come off. Next dip it ina 
solution of nitric acid and water, strong enough to remove the dirt ; 
wash it immediately in clean water ; dry well, and lacquer. 


Varnish for Iron Work, 


Boil a quantity of gas tar for four or five hours, till it runs as thin as 
water; add one quart of turpentine to s gallon of the tar, and boil 
another half hour. Apply the varnish whilst hot. 


Golden Varnish, 


Pulverize 1 druchm of saffron and 4a draclm of dragon's blood, and 
put them into 1 pint of spirits of wine. Add 2 ounces of gum shellac 
and 2 drachms of Scecotrine aloes. Dissolve the whole by gentle heat. 
Yellow painted work, varnished with this mixture, will appear almost 
equal to gold. 


Varnish for Cutdoor Wood Work. 


Boil together one gallon of gas tar and 2g Ibs. of white copperas. 
Apply whilst hot. 





Glue swat to Resist Moisture. 
i part Part Clack resin, 
+ part red ochre, 

‘Mix with the loast possible quantity of water, 











PUBLIC ILLUMINATIONS. 


towns tho Gas Manager is usually called upon to 
ee Peaiena the Illuminations that are given to celebrate 
spefleaiary Pil be found aaah eat aaah On such occasions the following 


Mops or Surety axp Parce ov Gas. 


‘Mlnmination Dovices are generally suppliod with gus direct from 
Niaiaate, riihont the intervention of a moter to register the con- 


Where the Dluminations are anything like universal, the 
a is altogether impracticable. 


consumption of each jet * to bo at tho rate of one cubic 
hour, which isa fair average, including loss by I 

ting, the following will be the rate of charge according 

se feet :— 


» Sap pes Pme L000, oT of weeny, por Job" Eee Bow: 





saNanuseeece 
Pe 
esateeShorewcea 











pereryaet fo pene the bal gne-flome at each hole 
ipeu forming the different devices. : 
x 


% 
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At 6s. 6d. per 1000, 005 of penny per jet per hour. 
4 o 


” ” ” ” 


ost onwe 
8 
8 





meee 


CHO ORARIDSOMOMEORARIDOSCHMOMHORADRID 
S 








BORO BORD BOS DBD EDRO LD IDE EDC OOOO OM OOOOH A ARADO 


When the ordinary No. 1, 2, and 8 fish-tail burners are employed, 
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the cenmanption may be stokoned at the rate of 8, 4, and 6 cubic 
foot per hour each respectively, and charged accordingly. 

ant peer to stipulate that no Tlumination should amount to less 
than 


Sunvice on Surrry Pirns, 


Tt is the usual rule for the Gas Authorities to convey at their 
own cost a serviea-pipe from the main, and from 8 to 12 feet up the 
front of the building to be illuminated, provided the whole length of 
pipe required does not exceed 86 feet, A charge is made for any addi- 
tional length. The expense of fixing the Davices in their position 
igalso charged, To the end of the pipe in front of the building a 
aeons is attached for shutting off or regulating the supply of gas. 

should be taken to have the pipoa of ample capacity, other- 
wise the Illumination will be poor andtineffective. 

When the building to be illuminated is largo, it is advisable to run 
Up o service-pipe at each ond, and one in the centre, connecting them 
together in the front; each pipe, of course, having a distinct con- 
‘nection with the main in tho street. 

Tho service-pipos should be laid with o slight fall to the main; and 
the use of all abrupt angles—such as square elbows—should be 
avoided, bends being employed instead, 

‘Tho service-pipes aro temporary only, boing lont by the Gas 
Authorities, and are removed by hare when the Illuminations are 
over. 





Devices. 


The Devices are paid for by the privato inhabitants, or the Local 
Authorities, or by both, as the case may be. 


They may consist of— 
Thitial and other letters, single lined—thus, A= double. 


lined—thus, A 


Mottoos—straight, curved, ov circular. 
Lanterns with coloured devices. 
Laure! Scrolls. 

Garlands, 

Festoons, 

True Lovers’ Knots, 

Stars of various kinds, 

Mitrea. 
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Crescents. 

Crosses. 

Plumes, as Prince of Wales’ Feathers. 
Aureoles. 

Crowns. 

Shields. 

Anchors. 

Masonic Emblems. 

Heraldic Crests. 

Corporation Arms. 

Other Devices suitable to the particular occasion. 


The Devices are made by the manufacturers of gas-fittings, wrought- 
iron tubing, and others, and are supplied to Gas Authorities and the 
‘Trade at about the following prices :-— 


Single-lined Letter 





in Iron or Copper, sitted with Strony Union 








Couplings, 
Length of Letter, Biss of Inlet, 
18 inches. Bye iiths inch bore 
Psy i ” 6 
i 6 ” 
a oO ” 
a o » 
+ oO ” 
? <. +e oO » 
i » ae 8 0 ” 





Double-lined Letters, in Iron or Copper, fitted with Strong Union 





Couplings. 

Length of Letter. alte of Inlet. Pree. 
Winches . ... - ths inch bore. . - . 12s. 6d. each. 
Wy 3, ear | ” cod i ees ABO a 
30 a ” . at 17 6 ” 
36 eis Perhaps, SO! ie 
2 iors pees uO) 
48 Uy Te bose Se aOR 
bs 1 * Fons tay un 30 
Ca ilies) a a) 


Brunswick Stars and Stars with Eight Points, Made of Wrought-Iron 
Welded Pipe, and sitted with Strong Union Couplings. 


Price with 
Size of Inlet. ‘Star Centre. 





eacccos 








GAS ENGINEERS AND MANAGERS: ou 





Crowns and Plumes cost about one-third more than Stars. 

Scrolls, Gurlunds, Heraldic Crests, und other Devices, ut prices 
var ecording to the elaboration of the design. 

Wronght-iron pipos, drilled, and with Star jots inserted, are aup- 
plied at about the ordinary list’ price. 

The Devices may be ** home-made,” and if go will be lees expensive ; 
but unless constructed by skilled and tasteful workmen, they will 
present 6 scraggy, irregular appearance when lighted up, 


Inuuanxatep Borpras, 


A very pretty effect, easily managed, and one that gives a rich 
fulness to the central Wumination of a building, is obtained by run- 
wrought-iron tubing slong the principal angles, with holes 
drilled in the tube at distances about 6 inchoa apart, and having small 
jets or star burners inserted. The burners may be placed wider apart, 
‘and globes made use of, These pravent the lights from being extin- 
guished by tho wind, and also heighten the genoral effect. In this 
case a short piece of brass tube, with elbow-sockot and gallory, must 
be inserted. Globes ground all over, or white opal globes, or white 
and coloured globes arranged alternately, show to the beat advantage. 


Corovanp Fmns, 


A display of Coloured Fires, at intervals, from prominent points of 
elevation, adds greatly to the effect of an Llumination, 


‘The following are some excellent recipes for their production -— 


Lilae Fire. 
2, Demis. 
ObloratootPotah. © 0. ee 49 parte, or 7 4 
Sulphar . F ITs arson canary agale, 
a ba Ow 
Black oxide ct copper ee 


‘This composition weighs 1 Ib., and costs 2s, 34. 


Purple Fires 

os, Dems. 
Chlorate of potash : 45 parts, or 1d 
Nitrate of potank (naltpo:re), ary 810 
Sulphor. . . . . ae 3 0 
Wack oxide af copper. 9 


Ta Tee ante yee” fete 
Black wulphide of meroury (Htihog"s wiveral) 12 5 7 |e O54 


Weight, 11b.; cost, 2s, 3d. 
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Yellow Fire. 





‘Weight, 1 1b.; cost, 1s. 64. 


Blue or Bengal Fire. 


Os. Drms. 
Dry nitrate of potash. | ss ss s+ Spates or 10 104 
Forupilesteatioosy’ IIS bg Pad 
‘Weight, lb. ; cost, 1s. 
Or 
Ammonio sulphate of copper 8 parts, or 8 8 
Gblorat of posh, emia iia i iii: em $7 


Weight, 1 Ib. ; cost, 2s. 8d. 


Green Fire. 


Bates of baryta . 
Ghibrate of pot 
= 
Charcoal or lam} blac. 
Metallic arsenio 








‘Weight, 1 Ib. ; cost, 
Or 





Weight, 11b. ; oost, 1s, 6d. 
Crimson Fire. 


Nitrate of strontia. 
Solpbar 
Gharooal orfasnp black | 








Weight, 11b.; ovet, 18. 64. 
Red Fire. 

Nirate of atrontia . 

Sulphur... 

Chlorate of 


Charooal orlampbisck © 2. 2 2 2: 
Sulphide of an 








‘Weight, 1 Ib. ; oost, 1s, 6d. 
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Weight, t 1b.; cost, Ls, 6d. 
White Indian Fire, 





‘Woight, 1 1b.; cos, 


En no case should the chlorate of potash be ground along with the nuphur, 
a er caused by the friction, might ensue. 

Tho ingredients should be reducod to tho finest powder (oxcepting 
the shellac, which should o it be beaten into small Pssemenis) by 
brnising them in a mortar of hard wood, the chlorate of po 
oe geass separately, They should then be intimately mixed 

by. passing them three or four times through a hair sieve, 
mixed, keep the material in a close-stoppered bottle, to pre- 
vont spontaneous combustion, AU the ingredients must be perfectly dry 
to insure success, 

Bag nericres are best fired in hemispherical dishes, or lndles made of 
beaten iron, about & inches diameter and 2h inches deep in the centre. 
‘The fumes arising from the different fires should be avoided. 

A pound in weight of any of the mixtures is sufficient for a fire 
Cp geed quantity may be used); and the cost varies from 1s. to 

‘The ingredients can be obtained from almost any 
chemist und druggist. 
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BRITANNIA RULES THE WAVES 
Fis, 185 axp 186 
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Fros. 187 ro Lae. 
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Figs. 144 ao 145, 
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Fios. 146 ro 152. 





Frog. 158 awn 164. 
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MERCY 


Fros. 161 axp 162. 





y¥2 


i 
gS 
4 
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a 
a 
a 





GAS ENGINEERS AND MANAGERS. 





cy 


MER 





Fros. 161 axp 162. 
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Fros, 163 To 165. 
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Fros, 171 axp 172, 
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‘Fros, 178 axp 174, 
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ILLUMINATING POWER, 


For testing the Iluminating Power of gas in accordance Toten the 
statutory provisions, the Bunsen photometer is used ; ant 
ea Seniie ee wie spaces (Fig. 176) is that rally 

is a sperm candle, six o} Settler re 

SE aeieithone oc gates ehioere pe j 

The yas ia supplied throngh an experimental moter, and burna at 
Se ae the candle at the other; a movable 

die of prepared paper being placed botween the two. 

This disc, eye is contained within o sliding box or carriage, fitted 

with two reflectors, is moved between the two lights until its pposiie 


sides are illuminated, whereupon the Uluminating Power of the 
gas is by the operator on inspection of the on the 
graduated bar. 








‘The bar is gradunted in accordance with the law that lights which 
equally illuminate an object are to each other as the — of their 
distance, from such object. Thus, assuming that the 
the disc to the gas flame is 80 inches, and to the candle flame 20 
inches, then 80'=6400, and 20°=400, or as 16 to 1, the Mominating 
value of the gas as compared with the candle, 

The following apparatus are also required, viz.:—A governor to 
regulate the gua pressure ; a cloc! ene very minute; a Ki 

ressure-gauge ; a candle balance and weights; 8 thermometer 

rometer, 

‘The apparatus is arranged and fixed on a substantially made — \ 
placed in the photometer room. This room may be conven 
about 10 or 12 feet equare, and should be ventilated ; but currents ee 
air which would affoct the stendinoss of the gas and candle fame art 
be guarded against, Provision is made to exclude the daylight; and 
the walls are jae a dull black. 
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Statutory Regulations for Testing the Illuminating Power of Gos. 


‘The provisions in Schedule A of the Gaz-Works Clauses Act, 1871, 
in regard to the apparatus for, and the mode of testing the Hlumi- 
nating Power of gas, are as follows — 

Ferilations in respect of Testing Apparatus. —The apparatus for testing 
the inating Power of the gas shall consist of the improved form of 
Bansen’s photometer, known as Letheby's open 60-incl tometer, 
or Evans's enclosed 100-inch photometer, together with proper 
meter, minote clock, governor, preasure gauge, and balance. 

‘The burner to be used for testing the gas shall be such as shall be 


Piha canes used for testing the gas shall be sperm candles of six to 
the and two candles shall be used together. 

‘ode of Testing for Tituminating Power.—The gas in the photometer 
‘is to be lighted at least fifteen minutes before the testings begin ; and it 
iri be kept continuously burning from the beginning to the end of 


tests, 
Each testing shall include ten observations of the photomoter, made 
at intervals of a minute, 
The consumption of the gas is to be carefully adjusted to 5 cubic 


ae hour. 
candles aro to be lighted at least ton minutes before beginning 
-each testing, so as to arrive at their normal rate of burning, which is 
showd when the wick is slightly bent,.and the tip glowing. The 
standard rate of consumption for the candles shall be 120 grains each 
per hour. Before and making each set of ten observations of the 
photometer, the Gas Examiner shall weigh the candles; and if the 
combustion shal! have been mora or less per eandle than 120 grains 
per hour, he shall make and record the calculations requisite to 
‘neutralize the effects of this difference. 

The Sass of each set of ten observations is to be taken as repre 
senting the Iiuminating Power of that testing. 


Anstructions of the London Gas Referees as to the Limes and Mode of 
Testing for Illuminating Power. 


‘Tho testings for paneene eeu shall be three in number daily. 

‘Tho Photometers to be used in the testing places shall be the am- 

proved forms of the Bunsen Photometer, prescribed and certified by 
‘the Referees. 

‘The burner attached to the Photometer shall be standard burner 

ling to that which has been deposited with the Warden of 
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the Standards in accordance with Section 37 of The Gaslight ami Coke 

Company's Act, 1876. A description of the standard burners to be 

fatges tim) y aang ate tee gas respectively is given. 
page 885. 

MEA fis inthe Photorneter ta to be lags burning for at least fifteen 
minutes before any testing is made, 

‘The dise used in the Photometer shall be either the Leeson or. the 
Bunsen disc. ‘The'chimneys are to be cleaned daily. 

"The candles ehall be such as are described in Soction 25 of the 
Motropolis Gaz Act of 1660—namely, sperm candles of six to the 
Pea pa een Sk eee ee ‘Two of these candles shall 

used together. 

Each testing shall consist of ton observations of the Photomoter, 
made at intervals of one minute, The average of each set of ten 
observations is to be taken as representing the Muminating Power for 
that testing. 

The rate of burning of the gas in each burner shall bo 5 cubic feet 
per hour—a rate of consumption which is shown by the long hand of 
the meter making exactly ane revolution per minute for several minutes 
consecutively. 

‘The candles are to be lighted at lenst ten minutes before the bogin- 
ning of each testing, so as to have attained their normal rate of burn- 
ing. Before and nfter making each testing, the Gns Examinor shall 
wig the candles ; and if the rate of consumption por candle shall 
not have exceeded 126 grins per hour, or fallen short of 114 graing 
per hour, he shall make, and record in » book to be kept for the pure 
pose, the ealenlations requisite to neutralize the effects of this i 
enoe. If the rate of consumption shall have varied from the preseribod 
rato beyond the wboye-named limits, the testing is to be rejected, and a 
fresh testing made. 

Tnstead of weighing the candles, the Gas Examiner may observe the 
time in which 40 grains are burnt, This must not o 10°65, or fall 
short of 9-5 minutes. 

The Gas Examiner shall, at least once 2 week, compare the moter- 
¢lock with the standard-clock in each Seale pa 

At the time of each testing the Gas Exarinor shall observe and 
record the temperature of the gas, as shown by the thermometers 
attached to the meters, und also the height of the barometer. Tho 
‘volumes of the gas operated upon during the testings may be corrected 
from these data (the standard of comparison being, for the barometer, 
90 inches; and for the thermometer, 60 degrees) by menns of the 
Table. (See pages 886 and $37). Suppose, for example, the ther- 
mometer stands at 54 degrees, and the barometer at 30° inches : 
multiply the quantity of gas consumed by the corresponding tabnlar 
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number—the product will be the correated volume of the gus—ie., the 
volume the gus would have occupied when measured over water at the 
standard temperature and pressure. Thus— 


Volume of gusconsumod . . - . - - S cubic feet. 
‘Tabular number for barometer and thermomoter 1-026. 


Then 1-025 x 5 = 5°126, the corrected volume, 


Inatond of thus oye Bed volume of gas consumed, the same 
object may be attained by dividing the observed Mluminating Power 
by the tabular number, or in the manner described on page 159. 

The Gas Examiner shall record his observations and calculatione 
for determining Illuminating Power in the form prescribed on page 


‘The caleulations for working out the corrections, &e., for the Tumi- 
nating Power of the gas proceed in the following manner :—Add the 
observations together, and divide the sum by 10, to get the average ; 
then, ws two candles are used, multiply by two, to get the Hluminating 
Power of the gas if tried against one candle. Then, us the standard 
rate of the Sicann pan of the candles (viz., 120 grains) is to the 
average number of grains consumed by each per hour, so is the 
above-obtained number to the actual Diuminating Power. Finally, 
make the correction for temperature and preasure, by dividing the 
laminating Power by the tobular number. For example (taking the 
tabular number as 1-025) — 

Observations— 
1st minute—7-8 Consumption of the 2 candles in 
and 75 10 minutes, 
Sd, 8 = dl grains. 
3 





ith » 82 
Sth 88° —— 
6th 85 128 = consumption of 1 
7th |, 86 candle per hour, 
Bh ow Bt 
9th 8a 
10th 5, 86 
10)82-6 


Average, by 2 cee 


Average, by 1 candle=16'52 
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Average, by 1 candle 16°58 
Consumption by 1 ‘ 
cand per hose |} 229 eruins 


Standard con- 


sumption . 120)208196 
Correction for 


temp. & pres. 10265) 16988 (16+ 5_= corrected Ilum. Power 
in candles. 








6683 
6150 


“5880 


The foregoing calculation can be shortened as follows, which is the 
form presoribed on page 888 :— 
Average, by 2 candles (arrived at as 
shown on page 888)... = 8:26 
Consumption by 2 candles in 10 minutes 41 grains. 





826 
8804 


2) 88866 





Tabular number . . 1026) 16988 (16-5=corrected um. 
1025 Power in 





6683 
6150 





5880 
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The Stendard Burner. 


The burner which hax been adopted as the Standard burner for 
testing Sommon gas was opr by Mr, Sugg, and was called by him 
“ ’s London id, No. 1." 

Ais appended, (Fig. 177), in which A re- 
ipl, section, half size, a ely pipe, B 
: the cone, D the steatite 

ey 

she Glowing » are the dimensions of those 
eenies of) sha burner upon which ite action 





Ineh, 
Diameter (pt supply: spipes. 0°08 
peeeet alarater of annular stentite 
Ont 
Internal 3 Hameler of annular steatite 
chamber . fh Ke ghee 0-48 
Namber ofhols | 5 [ ] {a4 
Diamoter of ouch hole, . . . . O-046 
Interna] diameter of cone— 
Atthe bottom . . . . . 15 
Atthetop . . 1:08 
or of upper surfuee of cone and 
hae chamber ae floor of 
2 + O76 
wala of glass) chimney . cn ee eh 
Internal diameter of chimney . . 1% 


The Standard burner for testing cunne! gus 
isa stentite batswing burner, consisting of 
cylindrical stom, the top of which is divided 
by a alit of uniform width, Inch 


External diameter of top of stem =. 0°81 
Internal diameter of stem . . . O17 
Width of slit . 2. 6 « . « 0°08 
Depth ofslit . 2. 6. . 1 2. OS Fro, 17. 
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TABLE to facilitate the Correction of the Volume of Gas at 







































wy ! 
40°) ae | 6° | eo" 
ms) 998 
“= “m6 “996 
986) 94) es 
“tool 96a ta 
goa) ane "008 
sgn) +900 949 
94°6 | 1-001] +995 “953 
987 | 1-008 -900) “908 
23° | 1-007) 1-000! “969 
28-0 von} 1-006 “060 
0 | Lora Deon 906 
goa | 1-018 1-018) “900 
go | 1-021) 1-017] “978 
90°3 | 1-025) 1-020 76 
29-4 | 0% 1-004 1-004) 990) 0 “080 
20-5 | 1-090, 1-097) 1-009] 1-018, 1-015] 1-008] t-¢03| -996] +088 
29-6 | 1-006, 1-081) 1-026) ‘a 1-0{6} 1-011) 1-005) 1-001 +986 
29-7 | 1-090, 1-084] 1-020) 1-095) 1-010] 1-015) 1-010, 1-05) “090 
9978] 1-088) 1-008) 1-06) 1-028, 1-028) 1-018) 1 s 1-048) “998 
20°D | 1-046, 1-041) 1-086) 1-081) 1026] 1-028) 1/017) 1-019) 07 
20:0 | 1:00] 1-040) 1-040) 1095) 1-090) 102s) 1-020) 1-016) p, 1°00 
aot | 1058, 1-04 1/048) 1-099) 21-099) 1-024) 4-019 2-008 
90°2 | 1-007) 1-059] 1-047] 1082) 1-097] 2-099) 1-027) 1-022 1007 
80°38 1060, 1055, 11065) 1040) 3-096) 1680) 1-028) 1010 
a0°4 | 1-068) 1-050 1/049) 1-044} 1-059] 1°084, 1-026) 101 
20-5 | 1-007) 1-009) 4-059) 1047] 1-049] 1-037) 1-0u0) 2007 
80° | 1-071) 1-006] 1-061} 1055) 1-093) 1-040) 1-041 1-096) 2-080 
30:7 | 2-078) L060) 1-064) 1-050) 4-064) 2-048} 1-044) 1-08 1-094 
20° | 1-075) 1-070) 1-O6a) 1-063) 1-056) 1-089) 1-045, 1-04 1-007 
80-9 | 3-81) 1-070) 1-071] 1065, 1-061) 1»058) 1051) 1044 Peet 
a0 | 1-085 1-660] 1-ora| 2-070) 1-060} 2-000) 2:059, 1-01 1-004 








1. Tho numbers in the sbove table bave beon re-celeulated from the formule 
perature on the Kahrenhoit scale, and a the tension of wyasous vapour at &°. 
‘at 60° and 90 incties preasare, V = v m 











aal% 






a) 
2 | 876 
‘800 | ~@91 | “Ge | “880 
“90a | +807 | -so2 | eae 
06 | “or | “woe | “A 
"900 | +904 | -906 | “808 
913 | “907 | ~901 | “806 
016 | -910 | -005 | “890 
“919 | “14 | -908 | “90s 
993 | 917 | -o11| “906 
“09 


& 
& 
5 
é 


“OL 


2222 

$225 
e2ue8 

sees2 





“78 
A-Oot | +996 | -990 | ~986 | ‘980 | -974 | “960 | -968 | -go7 | “901 
}i-005 | 990 | -904 | -988 |] “988 | -977 | -972 | -906 | -o¢o | +964 
[1-008 1-008 | 907 | *99a | +986} +961) -970 | 
}1*012 1-006 |1-000 | +995 | +990 } *984 | “978 | -O72 | 967 | +961 
982 
985 








1-016 |1-009 j1-o04 | -998 | -o0 | ‘967 
17018 |1+018 |1-007 |1-002 | “996 | +992 
































ITH (k=), wie ; 
n= ITbt AX), where his the height of the barometer in inches, ¢ the tom- 


It v is any volume at s° and } inches pressure, and V the correspouding volume 
2 
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Statement of Testings for Iwminating Power. 





Barometer. ‘Thermometer ‘Tabular Number. = 














(Consumption 


Consumption 
‘of ypeem hy 
venndles 


‘et spar 
wovoanles 

















































































































inten min. 
Odwersi tone, ‘Gcopliteal 
Ist mn, Ist mip, } 
and md, 
bes ard, 
an an, 
5th sth 
ams —| 6th, — 
71h »  ——— 
8th oh | 4s 
ba Mth yy | 
‘oth Hoth wy | 
Here maliipis Les 
and divide by 9 
Or slivide by — 
tho number af 
imioutoe in ia 
whet 40 gem 
‘rere 
connumed. 
Tabslar__ a 
Tilum. Power st. « namber = Oprrected 
ye ‘ _—— aed 
ee Oe re 
Divide the evernge = ny. 
Miumineting Power by ——= 
‘the Iabulue amber 
corgeapunding 10 Mean) — 
"Temperstire and 
Prumure- abe quotient 
‘will ho the oatrected 
Mlumlneting Power for 
tho dare 
Average Tilam, Power 
po re piper Candles Gas Beastie 
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The Meters weed for Measuring tha Gax Consumed in Making the 
Tarious Testings. 

‘The meters used for measuring the gas consumed in making the 
various testings, ving been eortifed by the Referves, shall, at periods 
of not less than seven days, be proved by the Gas Exeminers by means 

the Referees’ cubic-foot measure—a iption of which apparatus, 
with directions how to use it, is given below. Should a meter show 
any variation, water must be added or withdrawn until the meter is 
correct. Byory testing place shall have the above-mentioned appa- 
ratus, so that the Gas Uxaminer may employ it whenever he thlaks 


necessary. 
No motor other than a wot ono shall be used in testing the gas under 

‘these instructions. 

The Gas Referees’ Cubie-Foot Measure. 
tion of the Cubic-Foot Measure; the method of Jixing it; and 
frrections for verifying the accuracy of the Meters connected with the 
Photometers, and also (sve page 159) with the Sulphur and Ammonia 
Texts. 
1 


‘This instrument (Fig. 178) is a vexsel in form like 
an olongatod ogg, mado of hardened tin nbout ono 
quarter of an inch thick, fitted at each end with a 
narrow glass tube, the joints being made sound with 
india-robbor ‘ing. The instrament stands in a 
vertical position, firmly fixed to a atrong plank. 

At the top of the instrument {a a three-way cock, 
marked on the head of the key with a T, each arm 
of which shows the direction of a way through tho 

Ing; and in the aide of this cock thore ia & emall 

or vent, which serves to admit the air when the 
measure is to be emptied of water. When the T ix 
in its ordinary ition communication is closed 
between the measure and the tubo loading from it 
to the meters, but is open to the external air; with 
the 4 in this position (f.¢., with the stem pointing 
to the ite pide of the cock to that in which tho 
yent is drilled), the measure is open to the meters 
and shut to the air. 

At the bottom of the instrument there are two 
eoeks—tho small one, when opened, admits water 
into the measure; the large one, when opened, 
allows the water to be run off. The former of these 
cocks ix provided with a lever-key, in arder to regu 
Jote, with groater nicety, the entrance of the water 
into the measure. Pro, 178, 

ae 














mo NEWBIGGING’S HANDBOOK FOR 





The cock at the top of the measure is continued by a tin pipo in the 
form of an arch (bending down to meet the pipe I to 
meters) ; and at the farther end of the arch, there is a piece of glass 
tube, in which a thermometer is hung to show the tempensture of 
the air passing from the measnre into the meter, 

Aflixed round each of the glass tubes fitted to the a and lower 
part of the measure, there is m narrow strip of paper, Ww) i 
the exact measure of one cubic foot, as tested by the Exchequer 
standard cubic-foot bottlo—the upper edge of both strips of paper 
being tho true water-line of the measure, 


. 


‘The instrument should be in communication with a tank of water 
fed by  self-acting supply. 

‘The lower water-level of the tank should be even with the top of the 
strip of papor marking tho * full" line of the vescel ; and ft is advan. 
tageous that the uppor water level should be below the plug of the 
three-way cock on the measure. 





ti. 


‘To verify the meters employed in ascertaining the consumption of 
ga8 in tho photometers, or those used in the sulphur or ammonia 
tests, the mode of procedure is a follows :— 

‘Turn tho three-way cock at the top of the instrament so as to 
leave the vent open to the air; and shut the large cock at the bottom 
of tho apparatus. Then opon the small lever cock, and allow aufli- 
cient water to flow in to fill tho lower glass tube up to the water- 
line. ‘Then turn the upper cock so as to close the vent, while 
opening the way to the meters, 

Noxt open the cock of the meter which is to be tested—taking 
care that all the other meters are closod to the cubic-foot measure. 
Note the exact position of the index hands—ir., both the hand 
and the 1-foot hand, if it be a photometer meter, or simply the long 
hand if it bo a eulphur meter. ‘ 

When all is ready, open a communication between the outlet of 
the meter and the ee aot Mas os. care that all the 
pressure-gange cocks are ¢] l. an pi gently to the 
small lever-cock, and allow the water to How into the aes just 
fast enough to raise the pressure in the syphon pressure-guuge 
alongeido, and in communication with the measure, from half an inch 
to three quarters. This precaution is necessary to provent the water 
being blown ont of the meter by excessive pressure. 
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tube. 


Should the meter complete the preseribed number of revolutions 
before the measure 4s full, then some water must be removed from 
the moter; if the contrary is the case, thon water must be added 
tothe moter, The testing is then to be ropeated until the motor 
is found to register correctly, 

‘The dial of the photometer meter is divided into 50 divisions ; and 
‘4# cach revolution indicates one-twelfth of a foot, onch division con- 
sequently represents the gd; part of a cubic foot; and therefore 6 of 
those divisions represent 1 per cent. 

‘The dinl of the sulphur meters is divided into 100 parts; and as 
each complete revolution indicates one foot, each division conso- 
quently ents 1 per cent. 

The difference of un cunce in the quantity of water in the meters 
‘will make them register about 1 per cont. either fast or slow. 

When the temperature of the cubic-foot measure is higher than 
the temperature at the outlet of the meter, the meter (if correct) will 
register & smaller quantity than has actually passed io it from the 
‘Measure ; when thé temperature of the measure is lowor than that of 
the meter, the quantity registered ought to be greater. 

the volume which the meter ought to register, when such 
a difference of temperature exists, divide the tabular number corres. 
to the barometric preasuro, and the temperature of the 
cnbie- measure, by the tabular number corresponding to the 
metric pressure and the temperature of the meter, (See Tables, 

pp. 886 and 837.) 


As to the Mode of Testing the Preseure at which Gas i Supplied. 


Testings of pressure shall be made by unscrewing the governor and 
burner of one of the ordinary public lamps, in such street or part of a 
street a8 the controlling authority may from time to time appoint,and 
attaching in their stond the portable pressure gauge. 

The Gas Examiners having fixed the gauge gas-tight, and as nearly 
as ae vertical, on the pipe of the lamp, and having opened the 
cocks of the lamp and gauge, shall rend and at once record the pressure 
shown. From the observed pressure one-tenth of an inch is to be 
deducted to correct for the difference between the pressure of gus ab 
the top of the lamp-column and that at which it is supplied to the 
basement of the neighbouring houses, 


es | 
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The Gas Referves' Street Lamp Pressure Gage. 
This instrument (Fig. 179) has been designed by the Gas Referees, 
in accordance with Sect'on 6 of Tha Gaslight and Coke 
and other Gas Cormpanios’ Acts Amendment Act, 1880, 
for the purpose of testing in any street at any hour the 
pressure at which gas is supplied. Its construction 
is ag follows :— 

Within « lantern provided with a handle for carry- 
ing and feet for resting on the ground, is placed 
cundle-lamp, to give light for roading the gauge. In 
front of the candle-lamp is a sheot of gluse, and 
in front of this o glass U- tube, ly filled with 
coloured water, and communicating ab on end with 
the air, at the other with a metal Pipe, which passes 
through the bottom of the lantern. order to read 
easily and accurately the difference of level of the 
liquid in the two linbs, # scale divided into tenths of 
an inch is made to slide between them with sufficient 
sere to retain it in any position. The sero of the 

sale having been brought level with the surface of the 
SaulAcwhicli ta, prasad gia by the gas, the height 
above this of thes surface which is pressed upon by the 

Fw.179, ‘ait can be road directly, The lantern is closed in 

front by a glass door, at each side of which is a re- 
flector for throwing light upon the scale of the gauge. Above each 
limb of the U-tube is a tap, which can be closed when the instrament 
is not in use, to prevent the liquid being accidentally spilt, 
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PHOTOMETER TABLE. 
‘Galeutated for ‘One Candle, (Sugg.)* 









‘Grains per Hour Conrumed by the Sperm Candie. 












ed 






































120470 1 -21906, 
127758 | 18059 
1608s 10184 
A197 L171 
la-10644 [111904 
-08835 |1-O0105 









































* Dr, Stige tine also published, in a book form, series of useful photowotrioal tables from 96 to 
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Rute,—Maltiply the number standing beneath tho number of grains 
consumed by the candle, and opposite the number of feet consumed 
the gas-burner, by the illuminating power as read off from the 
of the photometer ; the product is the correct value of the gas reduced 
to the standard of 120 grains per hour and 5 cubic foot por hour. 


THE AERORTHOMETER. 


‘The Acrorthometer (Fig. 180) in- 
vented by Mr. A. Vernon Hareourt, 
is an ingenious instrament for ear- 
reoting the obgerved volume of any 
portion of gas to its normal volume 
—t., the volume it would have 
under standard conditions of tempe- 
raturo and proseuro. A roading of 
this instrument furnishes a namber 
expressing the ratio between the 
observed and the normal, or eor- 
rected, volumes of any gns, and 
serves instead of reading a baro- 
meter and thermometer and caleu- 
jnting or referring to a table. 

It consists of a bulb and stem, 
like a thermometer, containing: air 
enclosed over mercury. ‘The mer- 
cury stands at a certain height in 
the stem, and rises and falls as the 
inelosed air contracts or expands 
with changes of temperature and 
atmospheric pressure, Tho volumo 
of the air is read off by means of 
seale engraved on the stem and on 
the wood behind it. Each degree 
of the scale marks a portion of the 
stem whose capacity is one-thon- 
sandth part of the volume of tho 
inclosed air when under a pressure 
of 80 inches of mercury and at & 
temperature of 60° Fabr. The line 

"at which the mercury stands nnder 


these conditions is figured accord: 
ingly 1000; and ony other reading 
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of the instrument, at a different prossure or temperature, gives 
‘the volume to which the thousand volumes have been expanded 
or contracted. A small drop of water having been passed into the 
bulb, the expansion caused by hee of temperature ineludes that 
due to the increased tension o! br apacre fies 

In order that the volume of air inclosed in the bulb of the Aeror- 
thometer may be measured under the atmospheric pressure, % second 
tube is placed by tho side of the graduated stem, which is of the sume 
calibre and connected with tho same reservoir of mercury, but open 
above. By the pressure of a screw upon the leathern top of the 
reservoir, the mercury is raised in both tubes; and when the mercury 
stands at the kame Jovel in both, the inclosed air is under the atmo- 
a preasure. By being painted white, the bulb is protected from 

e action of radiant heat. 

Since the volume of any portion of gas contained in a holder or 
fame through a meter near which an Aerorthometer is placed, 

7 the sare relation to the volume the gas would occupy under 

standard conditions as the volume read on the stem of the Aeror- 
thometer bears to 1000, the figures expressing the corrected volume of 
the gas may be obtained by multiplying the observed volume by 1000, 
and dividing it by the Acrorthometer reading. Thus, if » reprosonts 
the number read upon the instrament, © the observed volume or rte 
of passage of the gas, and V the corrected or normal valuo, thon 
v 1000 

=v 

‘The instramont must stand or be suspended in a vertical position 
near the meter or holder whose registration it is to be used to correct. 
To make « reading, the scrow is to be turned (if necessary) until the 
Mercury stands at o lower lovel in the open tube than in that which 
is graduated. ‘Thon the screw must be turned slowly in the oppo- 
site direction until the mercury is exactly level in both tubes. The 
oe mercury read upon the graduated tube gives the required 
‘number, 


Various Proposed Standards of Light. 


‘The sperm candle has long been considered an unsatisfactory 
Standard, owing chiefly to tho shade of colour emitted by it differ- 
ing somewhat from that of the gns, and the mequality of ita rate of 


consumption, 
Various Standards of light huve been advocated from time to time to 
ase the candle; but none of these have hitherto been adopted in 

country. 








ternal diamoter of burner . 
Lape reread ea 
jap parapet 
Length from bese to, neck of 

chimney . . leat 
at level of neck . 
External Hianeter of hisiney 


een sees a earn eae ‘a piece 4 inches 
Jong weighing 55-5 grains. When the consumption of 
oil is less than 586 grains, or exceeds 710 grains per 
hour, the trial is cancelled, 

Mr. igang a Peete lamp consuming 
sperm oil, ielding a to 10 sperm candles, 
Li he advocated as “ea Standard. 

© most ingenious 
portion of the gas-flame itself 
conception is shared by both Mr. Fiddes and Mr. John 
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gas. Fig. 12 shows the Mothven Standard 
with the long and short slots combined an the same slide 

i Barr iad wih bye gaa respectively. Tie 6s shows tie ae 

Serra eraeh 20 tae when eonnected to 


eee upg the 3 lethven Standard, either ordinary 
err gas, may be used. SES 


‘Vio, 182. 


180, aro groatly simpli- 
the saving of time in 


aes ens is inseparable from the employment neat 









Tro. 189. 

In tho Pentane Standard of Mr. A. Vornon Harcourt, the gas em- 
ployed for producing the light is “a mixture of air with that portion 
of American petroleum which, after repeated rectification, distils ab a 
lemperninra notexceeding 198° Fahr. The liquid thus obtained eon- 
ists almost entirely of pentanc, the fifth member of the series of 
paraffines.” Burning at the rate of # a cubic foot per hour, ibis 
fives a flame which yields a light equal to that of the Standard 
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Mr. Harcourt has devised a new Pentane Standard Lamp on a 
different principle to that above referred to, in which, instead of a mix- 








Vo, 164, 


tare of pentane and air, pentane only is burned. ‘This lamp, hownin + 
Fig. 184, rosembles an ordinary spirit lamp, with the chimney addedto 
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koep the flame steady, and raise the temperature of combustion. A 
wick is employed, not, as in the ordinary lamp, at the point of 
ignition, but aovoral inchos from it; its use being to convey the 
liquid pentane by capillary action to the part of the tube where 
volatilization ‘of the pentane takes place by the warmth conducted 
downwards from the flame. The wick is enclosed in a tube jacketed 
by another tube to produco a steady tomporatare; and this again is 
covered by the larger tube with the contracted upper end, as shown. 
‘The chimney is moveable for adjustment at any required height. 

To put the lamp in action, first remove the lower tubo, and 
having warmed the innor tubos, light the eps vapour, as if rises 
in the smaller one. Put on the large tube with the chimnoy at- 
tached; and the top of the flame, on raising the wick slightly, will pass 
into the chimney. 

‘Two narrow slots are cut in the chimney on opposite sides, so 
that the tip of the flame is visible ese either of them. When 
the chimney is set at a definite height above the lower tube, and 
tho flame ia adjusted so that ita tip is betwoan the upper and lowor 
limits of the slots, the centre portion of the flame appearing between 
the lower tube and the chimney, gives definite quantity of light. 





TABLE 


Comparing (approximately) the Specific Gravity of Gas (Air bei 
with the [uminating Power in Standard Sperm Candl 






1-000) 





Rout 1c. | Nowot Bpecs | No, of % 
ie Ghar: | Gnaie Grav, | Gnas dae 
10equsl to about “80 | Qequal to sbout °G08 | 30 equal to about “37s 
i = aon) QI rn aa | BI x und 
a 2 ‘ooT | Ba ° 708 
13 3 « 650 | Bi 4 729 
“4 2 ‘ ‘005 | 34 i 788 
17 35 3 ses | 95 * 765 
16 - 5 “ 005 | 46 Yi 1% 
u : a + ‘ys | 87 “ 7 





2 
0 i 496 | 29 ” 062 
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VARIATIONS IN THE ILLUMINATING POWER OF GAs. 


Most managers, in the course of their experience, must have 
observed variations, sometimes considerable, in the illuminating 
power of their gas, for which they have been unable satisfactorily to 
account, nee — are ey due, to 7 great best 
wo ‘tmoapheric pressure. 6 pressure is augment 
ee tnareanad and mea oes. © To determine ‘his point q 
Dr, Frankland inatitutod o serios of important experiments, of which 
the following are the results :-— 











Abr in Qbverreg | DERBsagt Aten Observed 
tities et eter. Mianiaatag Power, | Tashan Mecoery.  tlimtaeaing Power 
252, ‘ort 16a 204 
806 

730 
lt | 
478 1 





The diminution of luminosity follows a fixed and definite law, which 
may be thua expreased: The deqrensa in iluminating power ts direatly 
propectional ‘the decrease of senor pe ‘ie pressure. Of 100 units of 
light emitted by a gas-flame burning in air, 5:1 units are extinguished 
y-esch sednolltay Gf: 1. marousel thy of slmeapbersn preasumen tad 
the other hand, if « lightlees flama be mada fo bum under angmiensed 
preagure, it becomes Iuminons, The chief cause of the difference is 
the increase in the volume, and therefore decrease of the density of 
those heavy hydrocarbons to which the luminosity of a gus-lame ix 
attributed when the atmospheric pressure is reduced, and vice rersd. 





TABLE 
Showing the Percentage of Loss of Light by Méving Air with Coal Gas. 


‘Per Cont, 
ts =e 


Bassecs 
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JET PHOTOMETER, 


The three following instruments, which are each employed to de- 

the illuminating value of gas, though only approximately 

correct in their indications, are yet sufficiently trastworthy to ronder 

them useful and valuable auxiliaries to the more absolute method of 
temlog already described. 

great recommenations are their portability, and the oso 

Cnneeg tty with which the illuminating power can be ascertained 





wy hai cation depends on the relation which the specific gravity of 
the Bas bears to its illuminating power. Tho flame being kept at 
a given height, tho proasuro required, and thorofore the rate of con- 
sumption, will vary according to the density of the gas and its con- 
sequent ilaminating value. 


The Jet Photometer, 


Lowe's jot photometer, ae improved by Sugg and Kirkham (Fig, 185), 
affords a ready means of ascertaining, by a momentary inspection, 























Fro, 186. 
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whether the gas being produced ia uniform in quality. The 
ee ee 
ciroular le ical @ ls ita jot 
ROSS ae and the nar carton 

I" ing lighted, gives a flame which should be constantly 
maintained at 7 inches. 

The scalo shown in Fig. 186 is for gas of 14 to 19 candles illumi. 
nating powor. The samo scale is used for 20, 25, or 30 candle gas, 
but with n different jet, and a leseer consumption per hour, the gauge 
pointing to the place where the figure 16 stands, but with the number 
changed to 20, 25, or 30 conforming to the standard quality of the 
gas to be supplied according to the Special Act of Parliament. 


Lr 





Fro, 186. 


‘The range of the jet is necessarily short. It is correct at the gaugo 
point, but with a slightly increasing error on the numbers above and 
bolow—the error being against the gas in going up, and in favour of it 
in going down. This is due to variations in the preasure—ii i 
or diminishing—at the point of ignition. Within the degroes mar} 
on the scale, however, this error is nob important. 

‘Tho gas-tap is shown on the right side of the instrument. The small 
cylinder on the left side is in communication with the water-cistorn 
in the body of the gauge, and contains a compensator, which, on being 
serowed ap 2 down ag required, adjusts the water-line, so that the 
pointer of the gauge stands at zero when the gas-tap is closed. 


al 
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Sugy’s LUuminating Power Meter. 
This instrament is shown in Fig. 187, and, az the name indicates, 
apt kc emoralning tt Ee ee ae ‘The mode of 
Paling kn opr 8 flow ini led it up to the 
scratched on the glass in the small box on the right side, 
connoct it to the gas supply with a piece of motal tube, The inlot 
Slee dee Raton ola, ixod in the contro of tho back of Leaning 


Pf 
oak oly and let it pes rid of all the air, or other Mn 
bit. Light the burnor and adjust the flame to 8 inchos in hei 





Fro. 187. 


cme hand arrives at ae change the position of the 

the hash ene the burner without going 

measuring. Targe hand will then stop at 16. 

ane hy sang ing the remontoir on the top af the meter 

in the rear of the dial ring. Start the clock by mor the slide 

on the loft of the mater, close to the governor. ‘Then, whon 

of the clock is passing any one of the divisions of the minute, 

the positian of the lever of the bye-pass, 80 ag to make the gas 

the moter. Whon the hand has mado one complete 

, stop the moter by means of the lever, in the manner before 
aa 


when th 
80 oS 

the 
up the 


__——«—<! 
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described, and read off the illuminating power. ‘The minute clock 
should not be Lm either before or thee the observation, unless 
clock entirely at rest. 

Thorp and Tasker’s Jet Photometer, 


‘This is an ingenious and handy instrument (Fig. 193), for enabl 
the illuminating value of the gas to be ascertained ps Heccore 


it is desired to put 


Fo. 158. 


a} any time and pico. It is woll undorutood that the quantity 
of gus passed in a givon time will bear a proportion to the size of 
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- tiny 
movable or fonting disc inside the glass tube regulates 

i the orifice, and ils position in the tube, corresponding 
the graduations of the scale at the side, indicates the illuminating 





THE SPECIFIC GRAVITY OF GAS. 
Speci Gravity a Test of Quality. 


Icoal gas is free from carbonic acid, sulphuretted hydrogen, and 
air, specific gravity is = proper test of quality; the denser it is, the 
groater will be rod eeu ore eee weight and light- 

ing property being duo presence of a larger proportion of 
ited, gas and the other richer and heavier ipdewectnnee 


Ordinary Method of Determining the Specific Gravity. 

The apparatus required in determining the specific wity of 
aro a thin glass globo of about 100 onbte inches cMpaltiy, with fro 
stop-cocks on opposite sides, a good air-pump, and a very dalicate 
balance. Tho experimental room should also be farnished with a 
barometer, showing tho Selgin pressure, and thermometers indi- 
cating the temperature both of the air and gas. The method of mani- 

jon. Is a8 follows >— 

First.—Open the two stap-cocks ; the globe will then be full of air 
at the atmosphoric promure and temperature. Carefully weigh the 
globe while in this state, and make # note of the weight, 

Second.—Attach the globe by one of the stop-cocks to the aix- 

, elogo tho other stop-cock, and exhaust it as perfoctly as possi. 
Having closed the stop-cock, remove the globe and weigh it in 
its exhausted state. Suppose that it now weighs 81°5 grains leas 
than before, then these 81°5 grains represent the weight of the air 


abstracted. 

‘Third.—Now attach the globe either to an experimental gasholder 
or to u gas-pillar connected by a bipe to the main, and fill the globe 
with the gas. When full, remove it and weigh ft a third timo, Sup- 
jposs that the weight ia now 14:2 grains more than whon in its 

aad 
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te 815 Gn eile graviiy of ered 
(bee rie th a, on 00 ie yepeciia it 


ic gravi 
the weight rae at air, Jani tio cos anise is the reate gravity of the 
gas; thas— 

142 

—— = “450, scar enavit: of the gas, compared 
815 ith air as Amilgoe 000. 


Dr. Latheby's Method of Determining the Specific Gravity. 


With Dr. fel porns {is 189), the use of the air 
dispensed ital rinse valentine glass ee 
eeey 6 cay in diameter, furnished with two 
cocks, to one of which is attached a glass tube 
‘on inch in diameter and 7 inches long, fitted with a 
jot for burning the gas, and having a thermometer in- 
‘side of the tube to indieate the temperature. » Tho 
other stop-cock can be attached by a suitable nozzle 
idle nlp eM en the gas is kept 
through the apparatus, being consumed from the jet ax 
the upper end, Tho exact weight of the globe when fal 
of air at mean temperature and pressure is engraved 
upon it; and s counterpoise weight is provided, exactly 
equal io the weight of the globe ‘whan slant 
When it is required to determine the a anette oa 
of the gas, the lower or supply-cock is first lose, 
the upper one immediately afterwards. ee order is 
necessary to be observed in the shutting of the eoslay 
Fro. 189. Seg he if the upper one were first closed, the gas within 
lobo would be at the pressure of the gas within the 
main, instead a that of the atmosphere, The globe is then 
the balance and a sufficient number of grains and fractional parts added 
to the pan containing the counte: @ weight to equalize the beam. 
Bespoe that it takes 16 grains, these represent the weight of the 
gus, and say that the globeful of air weighs 85 grains, then— 


FF = +499, the apecifi gravity ofthe gas. 
But it is necessary in making such observations to correst the volume 


of gas to mean temperature and pressure, and to allow for the moisture 
eae in all adriform bodies in contact with water. To pager points 


1 observations which follow apply. 
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Corrections for Temperature, Barometric Pressure, and Moisture. 


Jor Temperature.—All aériform bodies expand 1-480th 
their volume at 82° Puhr. for every degree of increase of tem- 
(1-278rd of tho volume of the gas at 0° Centi; for cach 
of the same scale), Now suppose it is required to ascertain 
what volume 1000 cubic feet of gus ut 68° will occupy at 60° the mean 
temperature. We know by the above-mentioned law that a quantit; 
See ae eo ee at Oe een Oe 60-82 = 
-+480= 508), and at 68°, 616 (68—92=86+480=616), then— 
1000 
7000 8 084 cubic foot. 

Or, again, if it is required to know the volume which 1000 cubic 
feet of gas at 56” will occupy at 60°, than— 

1000 X08 _ 1008 eubie fet. 

Correction for Pressure.—The amount of decrease or increase in 
volume is inversely as Dares. To ascertain what volume 1000 
oubic foot of gas at 28°5 inches will occupy when the mercury stands 
at 80 inches, tho menn barometric pressure, then— 

2000 28°F _ 960 cubio fet. 

Or, again, if it ia desired to ascertain the volume which 1000 enbie 

feet of gaz at 80-6 inches will occupy at 80 inches, then— 


1000  0'8 _ 1020 cubic fet, 


Or, 

Correcting at once for Temperature and Pressure.—Suppose it is 
Bice fears what ‘iin 1000 cubic foet of gas at 72° tem- 
(perature and Ca inches pressure will occupy at standard temperature 

n— 


508 298 


1000 x 559 * “go = 970'6 cubic foot. 




























cauriaan fi Wesson toca the 
‘a6 the mean 
(OF, and the mean pressure of 80 weighs -1929; 
given by Farsday in ‘Chemics! Manipulations,” shows the pro- 
portion by volame of aqaeoas vapoar existing in any gaa | ine over | 
or in coniset with water, at the different temperatures and 
‘at a mean barometric pressure of 80 inches. ! 
Pregame Prcorice 
of Vapour te of Vagos i ri = 
ee ee me, eee es ee 
0. . . "mas “ - 05S s 
al. ons Bw 2 Gime 2 
wolff mo “ i ase ” 
oo) Sf soos a chem a 
a. 5 ono ry > -o17ss RB 
& >. > ous » 2 -onsio = 
ea. “OUTS oa “Ons cry 
a. “mss a Ones o 
“ 01953 @:: > -one % 
“ wre os cme vw 
~ + ons, 4 2129 re 
a “01380 6 roai99 > 
a. oe « cme =. 
ss. OMe a 2 -oas30 


‘To determine by means of this table the quantity 
present, it is necessary to multiply the volume of 
tabular tumber corresponding to the temperature, e 
100 cubie inches of gas weigh 16 grains at the temperature of 72°and 
‘at mean barometric pressure, then, according to the table, the volume 
of aqueous vapour present ie— 

100 x 02740 = 2-740 cabie inches. | 


‘This corrected to moan tomperature will be— 
74 y 480+ 28 _ 0 
274 x i804 40 = 2077 cubic inches. 
Now, with respect to the volume of the gas, 100 cubie inches mt 72* 
are equal to— 7 
| 
100 x # = 2 = 07-7 cubic inchos at a temporature of GO". 
Honeo, 97'T —2'677 =95°028 cubic inches, the volume of dry gas 
moan temporature and prossuro. 

To arrive at the weight of the volume of dry gas, the volume of 
aqueous vapour must be multiplied by “1929 grains, the weight of m i 




















cubic inch of permanent aqueous vapour, as before stated, and the 
prodiet dedneted From the total weight of 16 grainay thas — 


16 — (2-677 x 1929) = 16-488 grains. 


‘Then for the weight of 100 cubic inches of dry gas, we havo— 


16488 x 100 ‘ 
3035 16:294 graing, 


And as 100 cubic inches of air at mean temperature and pressure 


weigh $1 grains, we have— 
16-294 


= *626, the spocific gravity of the air. 


Tf, instead of making tho correction for moisture, it is preforrod to 
ies gas as it passes into the Fas this may be dono by 


flow through a glass tube hal: 


an inch in diameter and about 1 


to 20 inches long, containing plosos of ebloride of calainm; that mub- 
ance having a strong afiinity for moisture, Beforo 
oh of eae should be fused in an earthenware crucible at 
rature, then poured on n clean stone surface, and as 
cack bron i ier nt tn ha tube, ‘Tho gan in 


fag Corona the tube to 
Sect toate being the usual time allowed. 


pass- 
1 the globe prone Ee, be pase to travel slowly ; 


Wright's Method of Determining the Spocific Gravity. 


For ascertaining the specific gravity of gas, Mr. Wright used a light 
balloon (Fig. 190), capable of containing one cuble foot, or 1728 cubic 


His directions for performing the oxperiment are 
as follows -— 

Expol the air from the balloon by folding it in 
the form in which it is first received, ascertain the 
weigh Se balloon Sod car, fill the balloon with 

insert the put as many grains * in 
fecha wid Eaten the glee AA the 
number of grains which it carries to the weight 
of the balloon, and deduct the amount from the 
tabular number corresponding to the degree of 
ture indicated by the thermometer, and 

the pressure indicated by the barometer (pp. 886-7) ; 











the result by the tabular number due to the — and 





weights used are not troy grains, 100 of them being 
ett ye a al 17 Eben ot ny wan Soa 
‘and the thermometer at 00°. 
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pressure of the gas (to ascertain which, allow the gas to blow upon 
The bolb of tha thormomoter until the mecoury Is stationary},'smi Gs 
three first figures are the specific gravity. 


Exaurux 1, 
Temperature of the air... 70° 
Se en ENE! senate te = iota a 


Tomperatare of the gas. . 56") 
Barometer always then ame asair , 295 in, Tabular number, 959. 
Weight of balloon and grains in car, 560. 

Then— 
924 — 560 . 
00 = 87 the specific gravity. 


Exuote Il. 


‘Demy ahd — Te eee 
Barometer» ise song.) Sol oie 


‘Temperature of “the gas Baas 
r always ‘iat same as air 80:5 in. nt Tabular member, 10s 


Weight of balloon’and grains in car, 560. 
1067 — 560 
1012 


Lnux's Specific Gravity Apparatus, 


‘Tho gus-balance, shown in Fig. 191, for determining the specific 
gravity of laminating gos, is tho invontion of Mr. Frederick Lux. 


‘Thon— 
= “501, the specific gravity. 


Fro, 191. 


It is constractod on the principle of the common Javer-balanee, with 
‘a curved scale attached by means of a coupling-rod to the standard. 
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‘The seale is luated from 0 to 1 ; and the tongue or poi moving 
piped ar thereto, enables the operator to tal irect read- 
of the speci easily of fis gre ker esaminatod 
stead of consuming the gas throug] vertical tubo, a pipe can 
‘be arranged to convey the gas to the photometer for the purpone 
vepteeceas ber Bale a ; 





To Find the Weight in Pounds of any Quantity of Gas at 60° Fakr, and 
80 in, Bar, the Specific Gravity being known. 


Rotx.—Multiply the quantity in fect by the specific gravity, and 
the Brodact by 0707 (waght of » cubic foot of air), and the answer 
will be the weight of gas in Ibs. avoirdupois. 

Exaurrz.—What is the weight of 9400 cubic feat of gas, its specific 
gravity boing +480? s eo dies 

9400 % 480 x 0767 = 846-07 Iba, of gaa. 


TABLE. 


Weight of 1000 Cubic Feet of Gas of Differont Specific Gravities, at 
60° Fahr., and 80 in. Bar. 

















oie. Glaaty, —petiod | GReei,——ptboo 
et f 
Tate 7 Fea. fe Taf 
Ate 000, a Air 1-000 bss Ale 1000, Te 
+380 146 “470 36-049 +060 42-952 
“385 a9 475 36-492 +665 43°235 
+300 013 “480 IHG, *670 49-719 
2396 206 “480 ‘s7°300 “616 40-108 
400 660 490 37583 +680 44480 
“408 063 “495 87-906 +685 870 
“410 447 +600 38°850 *590 45°958 
5 890 60 98-788 “596 45-696 
“490 ongia +510 30°117 800 4500 
425 2-007 “15 89°00 40'403, 
“490, 2-961 +80 39884 | 0 46°78? 
“435 83-264 4 40-967 6 40-170 
“40 6748 “690 40°01 +820 47-504 
M5 84181 586 AL 004 $626 47937 
“450 34515, “40 avais +630 45321 
“456. Re “546 4L6oL 7 OU5 $m 
“400 85° “800 42.186, “640 I 
“165; 85 °685 +565 42°568 “6A wan 











it We 
Handy a ‘eight of Coal Gas 


the number of theussrds of enbie feet contained 
ch dina , and the product will be the weight of the gas 
J 


Exaertz.—A holder contains 64,000 cubic feet of gas, what is the 
weight of the gas? 
64 x 87 = 1906 Ibs., approximate weight of the gas. 


THE USE OF GAS FOR COOKING, HEATING, 
VENTILATING, AND MOTIVE POWER. 


The use of Soe ‘esing, Debden ane soeeses Dome es 
ple in the consumption of gas for purposes other than illumination 
a ma 


‘iter of interest. Fiftoon to years ago this consumption 
‘was onl; to make iteclf felt, yot within the brief 
which |, considerable industries, giving employment to 


such eapital and many workpeople have been cll into existence to 
produce the machinery and ay ees required. These, which are 
ariel Kind, are of great excellenoo, whilst 
ing effected therein, 








where the power required to be exerted is intermittent 
and within moderate limits. 

For handiness in application, and cleanliness and safety in use, gas, 
09 0 fool, is uns od, The uso of gas in these ways moans o 
faving of time labour, and is an important step towards the sola- 
tion of the smoke difficulty in towns, 
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aking its advantages in those reepects into account, there is 
economy in its emplo; + even when, as in scattered districts, its 
price per 1000 cubic feet may be considered high. In towns where 
the price of gas is com ively low, there is @ positive economy 
in ite adoption, beyond the special recommendations named. 

The manufacture of gas-engines was at first confined to the 
smaller sizes, from one man power to 10-horse power, but now larger 
sizes equal to aa high as Loo horse ‘ie aro being made. 

in ing this motor, neithor boiler nor chimney aro roquired, 
and hence it can be employed in buildings, and in out-of-tho-wa: 
corners in establishments where a steam engine is altogether inad- 
missiblo. It is always available for work on the opening of ® tap, 
and it goos on working continuously day and night with the least poa- 
sible attention. Moreover, the percentage efficiency of the gas-engine 
is greatly in excess of that evolved by the steam motor. 

Aa a ventilating agent the gas-flamo is of the greatest use, and in 
rooms where the means of ventilation are provided it promotes their 
Bilslensy, tbotigh 13 haw not beet eroplayed fa this dinectiod ‘ae exlen- 
sively 3’ its merits desorve. In spacious assorably roome the gas 
“Sunlight,” or the “ Regenerative" Light, with their ventilating 

, may be recommended as superior to any other method of arti- 
ficial lighting. 

One of the best methods—perhape the very best method—of redue- 
ing the proportion which capital expenditure in gas-works bears to 
revenue, is to cultivate a day consumption of gas, by affording faci- 
lities for and encouraging in every legitimate way tha use of gas for 
cooking, heating, ventilating, and motive powor, 

‘This policy, 1f pursued to a successful issue, is virtually to reduce 
tho percentage of capital in the proportion of such consumption, 
because the plant is brought to bear in earning profit during the day- 

us well as in tho lighting hours. 

1¢ experiments on pp. 864-6, showing the advantages of cooking 
by means of gas, are quoted by Mr. William Curr, in his article on this 
subject in King’s Treatise," Vol. IIL, pp. 282-4 :— 








ld 
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COOKING BY MEANS OF GAS. 


(Mr. Macxvs Onnux, in his work “On the Advantages of Gas for 
Cooking and Heating.") 


Gas at 4s, 5d. per 1000 cubic feet, 





Jam as] mime. | shen 


kod. 
toe omk| om, | tte. ont. 





Teg of Mutton] 6 19) 20 | 75 
Ribs ot Beat | 1014 | 2 s7 | 9 10R 
Leg ot Matton} 9 7 20/66 
Ribs of Beet .| 11 0 246 915 


























Abra = aoe | tee 
Joint. mer | FE = 
tm | | ae 
Leg of Mutton] 6. 14 | 200 08 
Ribs of Beat .| 1014 | 9 45 06 
Lex of Mutton) 9 12 | 2 80 010 

} o6 


Ribs of Best . 19 @ | 9 60 | 111 








j = 
Pret a ee 113 | 3 7 | 1168 61 








‘These experiments were made twenty years ago, with the 
apparatus of that time. Tho following were made in 1879-80 :— 
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THE RESIDUAL PRODUCTS. 


alts daily heeoming more imperative on the Gas Manager to do all 

that in his power lies to promote the interests of the undortaking 
‘under,his charge, by utilizing the Residual Produets of gas manufacture 
to the utmost extent. 

It in a remarkable fact that there are no waste prodscis in propery 
conducted gas-works. The coke, breeze, tar, ammoniacal 
salphur, spent lime, retort carbon, and oven the clinker and sah 
the farnaces are all marketable, and therefore of more or less value. 
‘The flue heat from the retort stack is even utilized for the generation 
of stoam, and in the retort furnace where the regenerative or restora- 
tive system is applied. 


Coke and Breeze, 


Coke, as ordinarily produced, is not well adapted for domestic use, 
for kitcheners, for use in greenhouses, or stoves in general ; and, in 
consequence, its sale ix often restricted. To rondor it suitable for 
these purposos, it roquires to be broken into picces of smaller and 
more wniforin size. 

Wherever means have been adopted for this purpose, the article hag 
boon found to command a ready sale; and instond of mountains of 
coke in every available corner of tho ‘works, tho material is cleared 
out almost as quickly as it is produced. 

‘The labour and inconvenience and enormous waste attendant on 
stacking are thug avoided, the promises can bo kept in better order, 
ee sear aes ig is augmented 

by and, Mr. Bennett recommends a hammer 

of the Se ee in Fig. 192, with a chisel edge at one end, and four 
Largs ‘at tho othor. 
A machine for breaking coke is made by Messrs. Smith, Beacock 

and Tannett, of Leeds. ‘This is used by Mr. Sellers at the York Gns- 
ae who gives the cost, and describos the advantages attending 


the engine (a 4-horse vertical) and breaker, and fitting up of 
same, cost £145; being, for the engine, £108, the breaker, £28, and 
up, 27. ‘By placing the engine and broakor upon one frame, 
a0 that both could be moved upon one sct of wheels, the cost would be 
materially reduced, and the working very much improved. ‘The 
machine, when at full work, will break 20 tons of coke ber bok We 
havo one man to look after the onginc, and two to 
machine; but as the first named is not fully occupied in the 
engine, he assists the other two in helping carters to put 








leprae ting pier peels which add 9d. per ton 


in 

een ee ee 

ld.percwt. The real result, therefore, of i stands thus 
ms oh eee eee 


the 84. Ddeing 94. ton for labour, 
ool bree by being, 
ess 1d. received for breeze per ton of 


? 
F 
: 
? 
£ 


; 
Fi tele 
zie a 
a 
a 


Another excellent coke breaker is that 
ee py eete, Thomas and eee 

machine requires ver Je power to 

ates drivo ty ana tho waste of coke by its nes ia 
remarkably amall. Ato trial of the machine at the Old Road 
works, the following results were obtained :— 


sd 
500 fect of gas consumed by a 2-horse power gas 
eigicas At cous peten oF gua caliyared Se bot 09 
il and colton vase Soe als ble nite 0 6 
'wo men supplying machine wi coke, an 
shovelli ee aay 6d, aero . oy RO 
Interest and woor and tear(say). . . » . +. 0 8 
Total por day . . . - . 10 6 
ad, 


For 80 tons of coke brokon por day at tho rateof . 0 1g 
Add for loas by dust and waste, 1 ewt. with price of a 


coke at (say) 185. dd. perton . . . « 
Cost of breaking, perton . 0 Oh 
— 


i 
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‘The coke thus manipulated finds a ready and constant market as 
Leer tage , the result being an average net gain of 1s. 6d. 


bark Tee eaiiiay on slaked with water, weighs about 15 per 
cent. more ree un; tae of the moisture, however, 

“Kin aa ib cent, 

of coke is atta achaldron and a half. 
chaldron of coke varies in weight from 12% to 15 owt. 

for the cris of coke produced by different coals, see the tables 

on pages 8 to 49. 
Coal Tar, 


‘The yield of tar from coal per ton in gas-works ranges up to 12 
giss, and from eect y Oy about 17 gallons, The average ae 
in gas-works Mitcoghonh the country will not exceed 11 
perton. The fore em aaceian of anal in fh Fiat a0 

probably about 500, 

‘The utilization of the tar for its products is not pursued at many 
beeiry! ae it is done at a few, and if well peeaes itisa 
soutee of profit, 

Iv more akill and caro are required in the distillation of 
tar than in the manufacture of sulphate of ammonia; nevertheless, it 
is safe to predict that before many years have lapsed, this branch of 
tae jemistry will be widely practised on those gas-works where 

is space and convenience, 
manufacture on gas-works may be wisely restricted to the dis. 
won of the tar Jor the light and heavy oils, and the production of 


me princ: ars to. be apprehended in the proccss are the 
aye ee over of the stills and the firing of vapours, causing 


ar ateeg and the stoppage of the the pipe passages with accretions 
of matter, chiefly nay enh hating, tesulting in explosion; but these 
brane ‘can be minimized, or altogether averted, under proper super- 


vision, und by the use of efficient apparatus. 
‘The gravity of tar produced from ordinary coal ranges from 
15120 101-160 that from eannal coal, from "080 to 1-060, 


TABLE, 
Showing about the Average Proportion of the several Products obtained 
‘from the Distillation of 10,000 gallons of Coal Tar. (Dr, Latheby.) 


Ammoniaosl Hquor some Selvont napbiba 41-8 
40 per caxt. boazoi Fast rasetgs 2a 


2 

5 

: 
ke 
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TABLE 


Showing the Average Percentage of the Products Obtained from 100 Tusee 
of Vout Tar. (Boscoe,) 





ingly difficult to give any average which will be sutisinctory to distillers 
to different partict the country. ‘The following figirex Ara Placed 
side by side as extrome cases" :— 





, ckentas 

oWauon sith. opie tbe Aree 
‘Ammoniseal iquor, . - . gallons 80 ana 60 
poeew 38 2 
Second hight oils 157 0 
be oile 108 wo 
Anthracene olle Cy 
Pitch . 5 4 





Tar Pavement, 


‘This is made of the breeze, ashes, and clinker of gus-warks and mill 
Santos, along with shingle or coursely-ground granite, mixod with 
coal tar. 

A coke fire is first made on the ground, and the solid ingredients 
cossod in & heap round and over it ; gee after layer being Gatean 
added na the heat penotrates through the mags, until 1 bulk 
of the material is eae 

If preferred, or if a large quantity of material has to be dried and 
heated, a raised sheat-iron floor may be made, sepported ‘on brieks, 
with the coke firo underneath ; or a permanent fire-brick floor may be 
constructed, ramified with flues underneath leading to a chimney, and 
having a fire grate at one end. 

In the meantime, whilst the solid ingredients are being dried and 
heated, tho tar is being boiled, and, when ready, the two are taken 


al 
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and Har together in oar heape (aay about three ordinary barrow 
Joads) in the proportion by measure of 1 part tar to 7 parts solid, 

The whole is then turned over immediately whilst hot, and 
thoroughly mixed, until every particle of the solid ingrodionta has 
received a coating of tar. 

The mixed material is then sorted into three separate heaps of 
graduated fineness, by passing it throngh two sieves with tinct « and 
— meshes soy nett At is now roady for use, and may be laid 

wn at once, or kept in stock for a short time until required. 

It is preferred by some to sort the solid ingrodients before mixing 
with the tar, as the latter is liable to clog the sieves. In thiz ease an 
ordinary sereon, 3 inch between the bars, and supported at an angle, 
is employed; and all that passes through it is afterwards riddled 
through a g-inch sieve. 

‘The three different grades of material are then dried and made hot 
as described, and thoroughly mixed with hot tar in these proportions :-— 


1 part tar , 
1, Coarse material {4 Bert oui fF 24 gnle. tar to 4 ton solid. 


2, Riddlings . {7 PO ia}or80 1 
8. Fine material {GU ooia}r8B Tn 
The footpath being properly kerbed, the upper edge of the stones 
standing 8 Riches above the wolid bottom of the path, the rough’ pre. 
pared material, No. 1, is pat down 2 inches thick; then No. 2 about 
$ inch thick, and finally No. 8 about $ inch thick. Each layer agit is 
put down is rolled with a 10-cwt. roller until thoroughly consoli- 
dated. Corners which cannot be reached by the roller, must be con- 
solidated by punning. Derbyshire spar or fino granite sprinkled over 
the surface improves the appearance of the pavement. 
‘Three tons of the rough (No. 1) and 14 tona of the fine 
material (Nos, 2 and 8) will cover GO squaro yards, or a footpath 
2 yards wide and 90 yards long. 


Ammoniacal Liquors 


Tho amount of liquor obtained up to the outlet of the scrubbors, 
per ton of coal carbonized, varios from 16 to46 gallons of 10-02. 
strength, depending on the class of coal used, and the efficiency of the 
‘apparatus for arresting the ammonia. 

‘ho product of aramoniacal water or Liquor, when treated with 
sulphuric acid, is sulphate of ammonia; when treated with muriatic 
or hydrochloric acid, it is muriate of ammonia, or su) aramoniac. 

nna 





wae pee either complicated nor costly ; the 
free (thong Sialincentects baveaenceas 
Snbennes ext lees 4 fale nein wet 
In sctual practice (using round figures) it is found that— 


1 Hoe of secaget gee evel yields 29 Is: cf lptaste tbe 
104 tons (2804 fala) amamniscal ? 
amm: 
iquer, Se Teedch, eld 
‘The strength, and consequent value, of ammoniacal liquor, is com- 
en "Twaddel's hydrometer, and also a 
uric acid of the specific gravity 1845 req neutralize 
the ammonia contained in one gallon. 
Each degree of Twaddel is equal, as cart hs eae 2on 
acid per gallon of the liquor; hence arises the description of 


value :— 
Waler of 5 dogroes Tada! is called 10.0. nuor 


” 7 - “ it rm 


2 20 on, at the rate of 2 ounces for cach dogroo, so that 10-o2,, 
2-oz., or 14-02, liquor means ammoniacal liquor of such a 
tost -0%., 12-07, oF 14-02. of sulphuric acid, of the specific 
CE 1845, aro roquired to neutralize the ammonia contained in a gallon 
it, 
‘To convert degrees of Twaddel's hydrometer into specific 5 
multiply the number of degrees by 5, and add 1000 to pepe Ft 
Exasvis.—Twaddel 6 x 5-+-1000=1080 specific gravity. 
To I pspcts specific gravity into degrees of Twaddel, deduct 1000 
from the speci gravity, and divide the remainder by 5. 
Exaxvix,—Specific gravity 1080—1000+5=6 degrees of Twaddel. 
io delorminatha weight cfm gallon of ammoniasal Liquor of or of any 
virial find the specific gravity by the above rule. 
ae tho number of onnces pie ie in weight per che foot, 
br 26 to Jesoertatn tse mesobar: of pounders ‘cubic foot, and by 
rae ons per cubic foot) for the weight of a gallon of the liquer. 


ll 
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‘Exaurrn.—Required wei; Hon of 10-02. liquor (5° Twaddel), 
(6x5) +1000= 1025, mit glass and picts Uae foot 

in ounces ayoirdupois, 

oy = 64068 Ibs. per eubie foot. 


ene 10-25 Ibs. weight per gallon of 10-02. liquor. 


fas 
contained in a pure solution, the leas the density or specific erent of 


in sol 
of salts, which inercase ita specific gravity; and the more ammonia 
Ces the greater is its power of arresting and absorbing 
Tt in ane. of this Iatter-mentioned fact that Twaddel's hydro- 
‘meter is tolerated ag & gaugo of the strength and value of the ammo- 
niacal Tiquor of gas-works. At the best, however, its employment 
for this purpose is very unsatisfactory. 
The method of testing by saturating the liquor with sulphuric aeid 


"The mode of testing by Mr. ‘Thomas Wille meets the dificult. 
Hin plan fs to mix with the liquor a caustic alkall for which the acide 
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1 Meee. 
od 
; i|2 Fy 
% 3 | at 2 
ry 4) aa 2 
: ae 2 
a ? 16 a 
4 3 164 a 
a 9 | 47 x 
5 0 17 
, a | 3 : 
oR 13 19 s 
7 Mu 19 a 
: #8 z 
: ae 2 
4 19 oy u“ 
10 2 coy o 
104 a | 3 46 
n a | oy a 
14 a || as a 
rt} cy os e 
Ts will be seen by the above that the weight of the liquor. 
avoirdupoia per gallon is obtained tie dan simp! aply Laser inci pat 
after the first two of the resenting the speci! 
gravity. Thus, liquor of 1025 pa is 10°25 Ths. ; nod. ¢ 
10876 ic gravity is 10375 eat per gallon. 
Each of Twaddel aes vel grains above the weight of 


distilled water. Consequently, res represent 1750 grains, or 
+ lb. ; 20 degroos, 7000 grains, or ig y 


-" 
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than water, 


liguids heavier ot lighter 


uidistant ; and it has two modes of graduation 
‘This instrument is the one principally in use on the Continent. 


meter, which was the first instrument of the 


Wor Liquids Heavier than Water. 


as ib is intended for 
Beawmés' Hydrometer Compared with Specitio Gravity, 


|, the divisions aro 


_tn Boaumé’s 











Specific Gravity. 
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Applications of Sulphate of Ammonia in Agriculture, 
Mr. W. Arnold the following directions for the applica 
tion of sulphate of ammonia in and a list of the erops for 


jumpy, vel, through a 46-1 
[t should be carefully sown by hand; or, if in large quantities, with a 
manure drill, If wheat is to be grown entirely with of 
arnmonia, it ie botter to put it on in two dreasings—one half in autumn, 
~? the other eee spring. 


hemp, 
mangel-wurzel, cabbages, hops, garden produce generally, and beet- 
mya grown for sugar), are the eae ly Donefited i 
this manare; simply because nitrogen, which is its dominant # 
enters largely into their composition. "For instance, calza, hemp, and 
beetroot require each of them 70 Ibs. per acre of nitrogen to reoieerkt 
wp and Sere a wheat, 58 Ibs.; and barley, oats, and rye, 85 
|. per acre each. 

Beans, pess, ssinfoin, or clover, in which potash is the dominant ele 
ment, are not benofited by an application of sulphate of ammonia; but 
almost all other crops that can be grown will richly repay ita uso. 

In the case of a crop thinned out by wireworm, the ravages 
or insects, or by a severe winter, the application of 2 ewt. of sulphate 
of ammonia carly in the spring, and lightly harrowed in, will, in many 


ill 
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cases, couse a crop that looked only fit to fry hed 
and grow away into full yield of corn for the 
r. Magnus Ohren states ae exact aces oh tate of ammonia 
which he considers is requitod for different crops, as follows :— 
\ For Grass Land.—1 owt. per acre; to be put on the land in the 
‘month af April, before or after a shower of rain. 
For Wheat, Oats, and Barley.—1 ewt. por spate Sorc ay o 
1 ewt. per acre for oats, in April ; Ae pee vas ace 
For Yines.—1 bushel on the ary Lightly fork Pini 
Pate of March, ara Apel May aya and September, This quantity (1 bushel) 
four vines, 
Por Onion Bela A. good sprinkling over the beds two or three 
a teed apna apr onions. 
For Patatoes.—14 ewt. per acre as a top dressing, before the haulms 


Tor Greenhouse Plants —A large teacupfal in a bucket of water, to 
water the greenhouse plants with twice u week. Not to be used, how- 
ever, for heaths, rhododendrons, or orchids. 

For Peach, Aprioot, Plum, Currant, and Goowberry Trees—A similar 
solution to that given for greenhouse plants, in the months of March, 
Apel und May. Rose trees and garden plants generally are benefited 

the use of the solution. Celery, eabbages, and cauliflowers also 
ow grow well when Aude sheptola eat L hepa ha A a 
tha, Ralsing of fealthy Plants from Seeds-—BSprinkle » 
tity of the sulphate on the seed beds, and Sheniipaiar sham a week 
sowing the seeds, Melons and cucumber plants also are much 
benefited Pieces sulphate of ammonia. 

Note.—All vegetation, Spend heaths, rhododendrons, and orchids, 
ig rendered more luxuriant, hoalthior, and consequently freer from the 
destructive attacks of insects, by the use of sulphate of ammonia. In 
Sie eee, of the year vegetation requires & condensed antiseptic and 

ing food to enable it to withstand the blighting effects of the 
north-easterly winds, which, being the least electrical of all the winds, 
lowar ite vitality, and thus conduce to disease, 


Spent Oxide of Iron. 
‘The oxide of iron used in gas purification may be considered as 


“spent” when the quantity of freo sulphur contained in it ranges 
veld 46 and 55 per cent, by woight of the whole bulk of the 


mathe by continuing to use it the proportion of ot lps can be 
~ pagan 
avo to anged more frequently, 
required for that purpose would he out of proportion | 
darived. If, however (sce anté p. 186), a small 


ta 


iy 
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oxygen is sent through the puriflers along with the gas, revivification 
Faiake effected, and the oxide can be charged with 76 per cent. of 


iar. 
In addition to the sulphur, the spent oxide usually’contains a small 
itage of salts of ammonia, and some insoluble cyanides of iron, 
which are of value, 
‘The spent oxide is generally sold at per unit of contained sulphur. 
Mr. Andrew Stephenson has devised a handy apparatus (Hig. 198), 
for estimating the amount of sulphur in the oxide, and gives the fol- 
lowing instructions for using the same :— 4 
Weigh 100 grains of spent oxide, dry ab 212° Pahr., and weigh to 
ascertain moisture; put the dried material in the test-tube, A, which 
is provided at the bottom with a filter of cotton wool. 





Fro, 198, 


Bisulphide of carbon is then blown from the holdér, B, into the test 
tube, A, on top of the spent oxide. It percolates the mass gradually, 
and dissolves out the sulphur; the solution finding ita way by gravita- 
tion into the flask, 0, which is placed in a water-bath. 

‘The Bunsen burner is then lighted, and the application of heat soon 
vaporizes the bisulphide of carbon from the flask, C. The vapourfinds 
its way through the connecting-tube into the condenser, and is 
recovered in the receiyer, D, under water, ready for further use. 

‘The sulphur is left in the flask (the weight of which has been pre- 
viously noted) ; and when all the bisulphide of carbon is driven off, the 
quantity of sulphur may be ascertained, 





GAS ENGINEERS AND MANAGERS. 7 





Fit the filter in the test-tabo with care. If too tight, it will pre- 
vent filtration; if too loose, it will permit some of the oxide to pass 
‘Phroe or four times the bulk of the oxide is about the proportion of 
of carbon necessary to dissolve out all the sulphur, 
Tt monst always be borne in mind that bisulphide of carbon is very 
, and in the gaseous state when mixed with air in certain 
proportions it isexplosive, ‘Tho bisulphide in the holder, B, should bo 
covered with water. 
It is best to melt the sulphur in the flask before weighing, to drive 
off all bisulphide of carbon. 


Gas Lime: 
Its Composition, and Use in Agriculture, 


In a valuable paper on gas lime, published in the Journal of Gas 
Lighting,* Professor Voolcker states that a copious supply of air is 
neosseary to transform the injurious sulphur compounds contained in 
the material into fertilizing agents. 

‘When exposed to the air (and the longer it is kept exposed the 
better), gas lime is in some respects superior to quick limo as a 
manure. 

‘The oxygen of the atmosphere destroys the offensive small, and 

the sulphuret of calcium in it—first into eulphito, and finally 
nip met lime or gypsum, well known as a valuable fertilizing 


Tn addition to its chemical virtues, gas lime exercises a beneficial 
mechanieal offoct upon land, by rondoring stiff, hoavy, clayey land more 
porous and friable, and by consolidating light eandy soils. 

‘The crops which are particularly benefited by gas lime are—clover, 
sainfoin, Incerne, peas, beans, vetches, and turnips. It is a useful 
fertilizer for permanent pasturo, destroying tho coarser grasses, and 
bined the growth of a sweeter and more nutritious herbage. 

It mons, heath, feather grass, and other plants characteristic 
etal Jand, its application to which cannot be too strongly recom. 


As a general rule, two tons per ucre is the quantity of gas lime 
which ought to be pat on land. 
The time for its application is in the autumn or winter. 
the period of storage, the heap should be turned over once 
‘or twice to ensure its complete exposure to the air. 





* eo Vol. XIV,, p. 210, 
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‘The following is an analysis by Professor Voeleker of a sample of 
gas lime, kept long enough to be used with safety asa manure -— 


Composition of Gas Lime (Dried at 219° Faker.) 


Water of bination and a little ican mattrr . . 
‘Oxides of fron avd alumina, with ah of Peay | wag ene 
of Lime (ype 








ial 
Solpbive of lime... rie 
Cart otime s 1 2 ts 
Causticlime . wf le 
Magorsia and akatios 
Insoluble ailicooun matter 








TABLE 


Showing the reoults Obtained by the application of certain Manuree 
to Land, (Mr. Wilson, of Largs.) 














Produce | Poundsot | Increose 
Manure, ofthe tot | “Hay. | Acre over 
in'lbs, | per Acre, | Uniouabed. 
fb i) =, 
% 608 4816 1458 
1 651 148 
a 605 1960 
 Buskele of bone dust fs 08 A Br 
28 Woe. of ltrace of pot 2 m2 B86 576 
20. Tbs, of nitrate of soda 7a) oma 2013 
10 boshels of te se . B19 3192 
12 Bs, sulphate of a ts sa) 678 
js. of amtonincal liquor from 
peworks a "| one ‘7062 4202 





The land was a piece of three ee youre old pasture, of uniform quality, 
divided into 10 lots of 20 perches each. All the lots were manured at 
the same time with the articles given in the table, and the grass ent 
and made into hay inJuly, Lach application cost ‘the same. 

Ammonincal liquor is best applied at the following strength -— 

Ammoniaotl liquor (6° Twaddel), . 5.) ee es L park, 
WaMr ce bee ee ee tee oe 

‘The proper time for its application is in tho spring, Lae the grass 
han commenced growing, and during cloudy wea‘ may be 

gorse on the land as water is applied to the streets of ae to lay | 

lust. ] 
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CHEMICAL AND OTHER MEMORANDA. 


‘The compounds of the non-motallic elements with the metals and 
with exch other have names ending in ‘ ide" or “uret;" as Fe 8, 
sulphide or sulphurot of iron. 

‘When two or more atoms or equivalents of the non-metallic ele- 
ments enter into combination, the number of atoms or equivalents is 
expressed by prefixes. 

Mon. . . means J atom, as N, O, nitrogen mon-oxido, 
Di, bin, or bi means 2 atoms, as N, O,, nitrogen di-oxide, or bin-oxide 
of nitrogen ; OS,, bi-sulphide or di-si 
‘Trior ter . means atoms, as N, O,, nitrogen tri-oxi 
salphide of antimony. 
‘Tetr. . . means 4 atoms, as N, O,, nitrogen tetr-oxido. 
Pent or penta means 5 atoms, as N, 0,, nitrogen pent-oxide ; PCI,, 
penta-chloride of phosphorus. 
Seequi . means 1} atoms (—2 to 3), as Fe,0,, sesqui-oxide of iron. 
Proto or prot means first, as Fe O, Pye yxide of iron. 
Sub... mesns under, us Cu, O, sub-oxide of copper. 
Por. . . means the highest, as H Cl O,, per-chloric acid. 
‘The termination: " and “ous” are used for acids ; the former 
iting a higher state of oxidation than the latter. 
then @ substance forms more than two scid compounds, the pre- 
fixes ‘* hypo," under, and 
The smaller number, 
is call 









hy 
ha 


A-simple or elementary substance is a body that cannot be resolved 
oreeparated into any simpler substances—as oxygen, carbon, iron. 

A compound substance is one consisting of two or more 
—as water, carbonic acid gus, olefiant gas. 





a 
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‘The equivalent number or atomic or combining weight expresses the 
relation that subsists between the different proportions by weight in 
which substances unite chemically with cach other. 

‘The equivalent or combining weight of a compound is the sum of 
the combining weight of its constituents. 

Spocific gravity exprosses tho difforonco that eubsista betweon the 
weights of equal volumes of bodies. Gusos are usually compared with 
air as 1°000, liquids and solids with water as 1-000. .: 

So far as chemists have been nble to discover, there are about 65 
elementary or simple substances. 

No compound body contains all the elementary anbstances. Most 
compounds are composed of two, three, or four elements. 





TABLE OF ELEMENTARY SUBSTANOES. 





Names of Blomonte, |Symbota. (W2UHe | Names of Blements, /Bymbots.| Atsuns 














Aluminium . Al | 27'5 Meronry (Hydrarg,) He 
Autimony (stibium) Sb | 122 Molybdenum. - , Mo 
‘Amnenic «| As | 7% "Nickel. . / Ni 
Ba | 187 Niobiam | Nb 
Bi Nitrogen « aw | idl 
| Be | | Oemfom 2 2 >) Oe 

Yromine ©. Br Oxygen 2 ot 
» | Gd 2) Palladium i | Pd 
Cr Phosphoras |, | |B 
Ca | 40 Plationm > Pe 
c 12) Potwmiun (Kalu). | & 
Ce | 140-49) Rhodium... . | Rh 
Cl | 86°) Rubidium: | 1 7 | Rb 
Ce G2 |) Rutheulum | To 

50 || Selenium . 





D | 176-57) Slver(Argentnm) 
E 16559 Sodium (Netriam) . 
¥ 1 | Strontium. 






Iridium, ©... | Ir | 102 Tin (Siaonum) 

Iron (Ferram) Fe 56 Titapiam . 

Lanthanam , . | La 188-2, Tungsten (Wolfram) 

Lead (Plussbur) Ph 27 | Uranium... 

Lithion | ui Voosdium, 5 2 
iom 





SE“*SSRRS8F F ORPEEP: 


‘Magnesit i 
Mota MO |] cata | 85 | Bee a 








7 
Me = % . 
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LIST OF SUBSTANCES, 


Suuple and Compound, frequently mentioned in Connection with the 


Manufacture and’ Puripication of Coal Gar and the Residual 


resulting therefrom, 
Name of Substance, 
as > 


Aoi vapour 


Bisulphide of carbon. 
Bisulj ge Cie ‘ 


Symbol. 






Carbonate at ammonia 
Carbonate of lime 
Carbonic acid. . 
Carbonic oxide 
yar 
Hydrochloric or muriatie acid HCL 
Light carburetted hydrogen . 
Muriate of ammonia . 
Naphthaline . 
Nitrogen. . 
Nitric ucid 
Olefiant gas 


Oxygen. oO 
Ondde af calcium (causticlime) Ca O 
Oxide of potassium (enustle) x, ¢ 


h) 
osteo! of eon (caustic ia) Na, 0 











Peroxide ofiron. . - Fe, 0, 
Protoxide ofiron. . . . FeO 
Protosulphide ofiron. . . FeS 
Protochloride of manganese. Mn Cl, 
Propylene. > » OH, 
8 eaisulphide of iron Fe, 8, 
oes mr, ) 

Sulphate of ammonia 2(NH,) 80, 
Sulphide of calcium. . . CaS 
Sulphuretted pycsoarse Sr the tg 
Sulphuric acid . HS, 
ea mage ao sv (80, 

Soe HO 
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To ascertain the proportion, by weight, of the different substances 
in compound, multiply the atomic weight of each substance by the 
exponent. 

For example: Take olefiant gee, C, H,, which, as ite formala in 
dicates, consists, by weight, of two atoms of carbon combined with 
four atoms of hydrogen— 


Atomic Weight. Exponent. Propettion- 

C 12 x 2 u or 85°715 per cent. 

1: ey Cee (Me Mee gee 

So that, 24 grains, or 24 ounces, or 26 pounds of carbon, combine with 
4 grains, or 4 ounces, or 4 pounds of hydrogen to form 28 graing, or 
28 ounces, or 28 pounds, and so on, of olefiant gas. 





COMMON NAMES OF CERTAIN CHEMICAL SUBSTANCES. 


Agua fortis... . . Nitrieacid 

Aqua regia. . . . « Amixture of nitric and hydrochloric 
acids, 20 called from ite property of 
dissolving gold. 

Bluestone, or blue vitriol . Sulphate of coppar. 








Calomel . . «© . « | Chloride of mercury, 
Chloroform . . . . « Chloride of formyle. 
Choke-damp. . . . . Carbon dioxide, 

Common sult. . , « . Chloride of sodium, 
Copperas, ot green vitriol , Sulphate of iron. 
Corrosive sublimate. . . Bichloride of mercury. 

Dry alum. . . . . Sulphate of alumina and potash. 
Epsom salts. . . . . Sulphate of mognosia, 
Bthiops mineral. . . . Black sulphate of mercury, 
Fire-damp . . . . . Light carburetted hydrogen. 
Galona . . . . . ~ Sulphide of lend. 
Glauber's salta . . . . Sulphate of soda. 

Goulard water . . . . Basic acetate of lead. 

Iron pyrites. . . . ~ Bisulphide of iron. 
Jewellor’s putty. . . . Oxide of tin. 

King’s yellow . . « « Sulphide of arsenic. 
Laughing gas. . . . Protoxiteof nitrogen. 
lime. 2 s - s @ Oxide of calcium. 

Lunar caustic . . . . Nitrate of silver. 
Mossicgold . . . ~ . Bisulphide of tin. 

Mnriate of lime . # Chionde of ealeium. 

Nitre, or saltpotra .- Nitrate of potash. 
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CHEMICAL SUBSTANOES—Continued. 





Oil of vitriol. . . . . Sulphuric acid. 
Potash . . . . . . Oxide of potassium. 
ro.) 2. 2 Sulphide of arsenic 

Redlead. . . . . . Oxide of lead. 
Rust of iron. . . . . Orxideof iron. 
Salammoniac . . . . Muriate of ammonia. 
Soda. . . . . . . Orxide of sodium. 
Spirits of hartshom. . . Ammonia, 
Spirit of salt. : Hydrochloric or muriatic acid. 
Stucco, or plaster of Paris | Sulphate of lime. 
Sugar of lead + Acetate of lead. 

Tincl . . . . . . Crude borax. 
Verdigris. : . . . . Basic acetate of copper. 
Vermilion . | . . . Sulphide of mercury. 
Vinegar. | |. . . Acetic acid. 
Volatile alkali | : . | Ammonia. 
Wad. . . . . . . Black oxide of manganese. 
Water . | |. |. Oxide of hydrogen. 
White vitriol. | . . | Sulphate of zinc. 


TABLE OF VARIOUS GASES. 
Their Speci) 





ivacity, Weight, and Solubility in Water. 
60° Fahr. 80 in, Barometer. 





specite | weighs ot «| weieht | Nambor 
e Gravity, Cable Foot inotasblo| of Cube] etgbty, 
ame. Airequaij” "Pounds 


was jaa) 
1-000 | aroedepn| Oa oot i |. satel vrater absorb. 




















Hydrogen +=, 70691 | -00529997 | 87-09 | 168-66 | 1-98 Vols, 

7559 | +0498763 | 800-12 | 23:32] 8-91 ,, ~ 
816-7 | 23: 790° 
Gacbonie ox 967 | 0741689 | 619-18 | 18-48 | ‘2-48 
lefant gas 49456 | 619°71| 18-46 | 16-15 |, 
‘o7agoe71 | 21:49 | 13-42 1-48), 

0767 | 696-90 | 18-08 | 1-7 

-o7g6018 | 667-83 | 19-64 {Notwotubte 

Oxygen « 11:79 | _ 2°99 Vols, 
Sul pareited bydrogea 0900904 11°09 | 828-26, 
Nitrousoxide : : 8-53 | 77-78, 
Carbonio acid: 8°52 | 100°20 
id 5-80 [4878-60 5, 





+189449 1326-14} 6-97 | 986-80" 
gongs parT-at| 4-98 |{8* 
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To reduce » volume of gus of any specific gravity to pounds avoit- 
dupois, multiply the volume by the gp. gr. and by +0767. 


Exaurte,—Roquired the weight of 1500 cubic feet of gas whose 
specific gravity is -520. 
1600 x -520 x -0767 = 59°826 Iba. 
To find the weight in pounds avoirdupois of a cubic foot of air at 
different temperatures, and under different pressures. 
w—28208_x B 
~ “79 + T 
uired the weight of a cubic foot of air, the barometer 
inches, and the temperature 84° Fuhr. 
1-8253 x 20-5 _ 
Soca = Ul 








Exanrur, 
being at 29-5 


Dating for Evcperiments in Chemistry, 


For temporarily socuring the joints of chemieal vossols, glass 
utoppere, &., use equal parts by weight of linseed meal and whiting 

into # stiff paste with water. The two substances should be 
well triturated in a mortar, and the water added till of the proper 
consistency. 

Pieces of vulcanized india-rabber tubing are very suitable for join- 
ing the ends of glass and ea:thenware tubes. ie india-rubber is 
slipped over the ends, and secured with pack-thread. 

india-rubber capsules for bottle necks, having a hole through thent 
‘or the insertion of glass tubes are handier, and more likely to be gas 
light than the ordinary corks. 





AVERAGE COMPOSITION OF LONDON GAS BY VOLUME. 
(Dr, Letheby, 1866.) 








Common Gas, Cannel Gam 
oo, ER ER Mn 
Tight earbarstted tiydvogia | | |. aoe |) Lt) ae 
‘Olofiantgns . on wo 
arbonie oxid pee a 6 
Carbonic acid » OF 
Aqueous vapour 9 
Nitrogen, . . C) 

100°0 
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Relative Value of Different Tuminating Agents in Regard to their 
Mluminating Properties. (Dr. Letheby, 1868). 


a 








TABLE, 
Comparing Gas with the other Ordinary Light-giving Materials, 
(Dr. Letheby.) 
6 cubic foot of common gas (at 4, por 1000 cubic feet) give s light 


to— 
ar) Sines lamps, burning the best sperm oil at the rate of 193 
grains per hour (price of sperm, Se. jon); or, 
5 meld tall candles ofa i> the pout, ecah burning ot the 
rate of 146 grains per hour (price 6d. per Ib.) ; or, 
18 common oil lamps, burning the an oil at the rate of 188 





po . per Ib.) 
Estimating the cost of the gas and other light-giving materials » 
the price affixed, wo have the next 


TABLE, 
Showing the Relative Cost of the Various Dluminating Agents, 
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In other words, 1s. worth of gas will go ss far in the 
tion of Light as 88. worth of sperm of! burnt in an Argand 
4 iO ey Sena ee 
in an open lamp, or 24s. worth of sperm candles, or 20s. 
composition candles, or 80s. worth of wax candles. 





TABLE, 
Showing the Relatice Proportions which the Ordinary Light-giviny 
Materials bear to 1000 Cubic Feet of 18-Candle Gas, as estimated by 
Mr. Lewis Thompson. 


1000 oublo test of common gas Were | 449 tbe, of speren candles. 


found equal to the light of 
” ” ” 459 Iba. of carefully anuifed wax eandlos. 
a ie ‘3 yp Iba. of best moald eandlen. 
_ 7 44 lbs, of best dip 
3 ee { GL galloas of purified colsa ofl, Spe 


‘The comparative values of the different light-giving materials may 
be readily estimated from the foregoing tabular statement of relative 
proportions, Thus, for instance, if the cost of gus be 4s. 6d. per 1000 
ecubio feet, the cost of wax candles that yield an equal quantity of light, 
at 28, dd. per Ib., would be £6 148. 


RELATIVE VALUES OF ILLUMINATING AGENTS. 


In respect of their Heating and Vitiating Ejfocts on the Atmosphere, whew 
Burning 40 as to Give the Light of 12 Standard Sperm Candles. 
(Dr. Latheby.) 





Pounis of © 
Water Heated ethos 

(Cubic Feet). 

Cannel gan. - 1950. . « » SO. 
Common noe red oe . 1 
Henzole + 9396 446 

Parafin [ [2 g09 | 2 oat! 

Camphine <> sat > >.) 6-65 
peri eno 8517 U6 
fsxomndles . BOUL 8-41 
Stearis oandlon > 3747 | [pea 

Tallow candles 6064 +1205 
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TABLE, 


Tudicating the Comparative Salubrity of the Seeral Winminating 
Materiale. 


The flame of coal gas, and the flames of several combustible bodiox 
that gave an amount of light equal to it, were burned re pie 
given quantities of atmospherio air, and the times were note 
the flames were extinguished by the contami 

ing were the results :— 


at which 
tion of the air. The 





. was oxtinguished in re minutes 








fate cin Bor ece 
gas (25 candies) . ” 1 ° 
From which it appears that the atmouphere of a confined room lighted 
eannel gas will support life twice as long as the atmosphero of the 
same room riighted equally by tallow candles. 





Relative Cost of the Magnestum Tight, Stearine Candles, and Common 
Coal Gas, (Dr. Frankland, 1865), 
34 os, of magnacinm wire, at Qis.per os... . . . £21 


20° Ihe. of stearine osodles, at 
404 cabio foot of IDeandle gus, at ds. 62, per 1000 ° 





TABLE. 


Calorific Power of Various Photogenic Compounds, (I. J, Heana). 
Pounds of Water Pounds of Water 
rasd Ie val 





‘Sperm canes, 6 to the 1b. 


‘Syorm oil, burnt in a lamp 
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‘Mechanion! 
Power per 1b 














Closed Vessel. 


Wits Oxi Ar With Oa Wi 








‘Temporniure ef Combustion. _| Lxplorive Power. 


Open Fiame. 





Perl, 
Foot lox Unad, 





1 Puke. 














ipa ekimaes | Pounds Waier Hosted 





TABLE. 
Comlmation, Temperature, Explosive Power, and Mechanical Power of Gases, (Leruxvy). 
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TABLE. 

Heats of Combustion with O.cygen. 

British Thermal 

Budstance. Unite of Heat. 
{be0 ea 
18,600 19°35 
6,158 6-87 
12,908 18-36 
as 9°58 
4478 4:68 
ae | BR 
16,604 16-05 
14,875 1488 
13,800 14-08 
13,800 18°95 
91,500 99-25 
14,067 14-66 
94,020 34-86 
11,710 12-18 
a1.875 39-19 
17,784 18-41 
968 10-88 
30,973 20-98 
91,200 a1-04 
4,108 4:95 
16,82 16-85 
19,566 30-95 
784 810 
21,696 29-46 
i | 
‘968 1-08 














The British standard unit of heat (thermal unit) is the amount 
of heat required to raise the temperature of 1 Ib. avoirdupois of water 
1° Fahrenheit. 

The French standard unit of heat (calorie) is the amount of heat 
required to raise the temperature of 1 Inlogmmme of water 1* 


tigrade, 
‘The number of British units of heat required to evaporate 1 Ib. of 
water at boiling point, 212° Fahr., is 966 ; and at 62° Fahr., 1116, 
The number of French units of heat required to evaporate 1 kilo. of 
water at boiling point, 100° Cent., is 586-7 ; and at 16-6° Cent., 620-1. 
One British unit of heat = —°0251996 French units. 
One French unit of heat = 8-96882 British unite. 
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‘The total heating powor of fuel, expressed in British units, 
+ 966 = lbs. of wator at 212° . evaportted per Ib, of fuel. 
See of hydrogen yields in combustion 61,600 units of 


S000 = 68:66 Ibs. of water at 219° Fahr. evaporated 
906 per Ib. of hydrogen. 


DISTILLED WATER. 
(At 62° Fabr.) 
1 pint = 4-65 cubic inches, or 1-25 Ibs, 


1 gal. = 277-274 cubic inches, or 10 Ibs. 
11-2 or 1:792 c, ft. = 1 wt. 













25 gale., or 1000 ozs., or 626 Ibs. 
18, 4 = lew 

85-84 cubic feet = 1 ton. 

1 cylindrical ot = *02842 Ibs. 





12 ” = ‘841 Ibs, 

” 6 gals., or 49°1 Ibs, 
2-282 ,, 1ewt. 
45-64 ,, = 1 ton, 


Contro of pressure # depth from surface. 
Waiter in at its maximum density at 89-2 abr, (4°C,),and expands 
1-10th part of its bulk on freezing. 


SPECIFIC HEAT OF SUBSTANCES. 


‘Tho moaning implied in the term “ specific heat," or more correctly 
“qulorific capacity,” is the quantity of hoat required to raise the tem- 
perature of a substance 1° eas of the unit of massand seale 
of vemperatore) ; water being taken as the standard of com) le 

For example: the ifie heat of mereury is -08882, by which is 
to be andarstood that thirty times ss much heat is xoquired to raise 
water to a given temperatureas an equal weightof mercury. Inether 
words, ie quantity of a a would alas the a of any | 

iven weight of mercury through 1°, would only raise the temperature _ 
ot a like weight of water through -08882°. j 
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SPECIFIC HEAT OF SOLIDS AND LIQUIDS. 
(Water as 1.) 





Marble, white. 
‘Merour; - 
Nickel - 

Oil, olive . 

O11, aewoat - 


Ott of turpentine 
Palladian. 


“4 
ace 
. BSB. 





, anisaal, caloined 
|, wood . 

Shay, wh white, baraed 

Cobalt | 

Copper, 





Baloo, ecysalised 
elf . . 
Silver. . eee 
Belling os. 4) an 


Balpburio wold 
‘Tellurium 
‘Thallium . 
Tn 
Zine 











SPECIFIC HEAT OF GASES AND VAPOURS. 
Equal Weights yaad 











Binosido cf nitrogen 
Carbonio oxide 





errr 


Beipburctiod hydrogen’ | 
al phiareti nt 
Compound Suara 
gees. 4) Updroohloric acid. +. 
Niteouscxide . >} ‘ 
Nitrio oxide 
Olefiane gus (cthyleney: | | 4106 
Bieter (oteas 5 2064 
0461 
ton at 
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TABLE, 
Showing the Expansion of Liquids in Volume from 82° to 219° Fahr. 
become 1046 
” 1080 
” 1018 
10 





m1 
1878 to 1875 











TABLE, 
Showing the Lineal Expansion of Metals produced by Raising their 
Temperature from 82° to 212° Fahr. 
Zimo . . s 
Fatam ey 
cr 
Bilver . 
Copper. 
‘Brass . 








TABLE, 

Showing the Relative Power of Metals for Conducting Heat. 
Gold. 2 2 2 2. ee . 1000 Tro. se ee ee we OD 
Silver 2 ll 8 Zino. 1 1 tS 888 

Sees goers: oe-a | Tin): 2 808-9 
881 Lead 2 1796 





TABLE, 
Showing the Relative Power of Metals for Heftecting Heat, 
Intensity of Direct Radiation, 100. 
| lara 








ages 


Zino . 
Iron ; 


28883 
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TABLE 
Melting Points. 
‘Dearees Pabr, 


ee Tae 
‘W872 to 2469 
e280 


446 
164 
Add 


THE GAS INDUSTRY OF THE UNITED KINGDOM. 


‘The manufacture and distribution of coal gas may be justly doseribed 
‘as one of the important industries of the world, Like ond 
the olectric telegraph, it is a product of the 19th century; for, though 
coal gas was actually used for illuminating purposes by William 
Murdoch, Gat inventor of gas mi ing, as early as 1792, at Redrath, 
in Cornwall, and in 1797 at his house id -Cumnock, Arabica, it 
was not until well into the lecade of the present can 
gus bogan to bo gonerally applied : of streets, HES 
and dwelling-houses, 

‘The illumination ‘of Soho Wo: am, to celebrale, the 
Peace of Amiens, took p 1 e98 V belonged to 
Boulton and Watt, and Mai x 1 ager to the 


g of large 


yy I 
manufactory of Phillips and Lee ; 
was Pall Mall, London, in 1807, Tho 
by Act of Parliament was the Ohi 
e), London, in 1812. 

Although in its earlio 
of affording artificial light, no long 
heating medium began to be ret ised. 
gas lighting, claimed ag an important adv: 
or gers that gas, besides its 


for cooking food and wi a 3 ll 
attempts were made to apply it for thes It was not, pas 
ever, till later on in the century tha: sear & practical annli, 
cation of gas was made to the cookir of food, Mn J 
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Southampton, about the vege 1840, bi to construct ovens hoated 

Tie peat inthe ts Gene nent ei Te silly Hace 

BN lectures, On 

ste ti ovals tod val. - ox — 
as, however, in those was higher in price now; 

“4 ey, most efficiently for culinary 


direction. ' The projudice against it was strong, also, onuccount of the 
supposed liability of any food cooked by its moans to be tainted with 
the favour of the gas itself, This operated against its use ; and though 
the prejudice was founded on ignorance of the fucts, it is not a matter 
of wonder that such an idea was entertained, seeing that, even at the 
present day ite of the strongest evidence to the contrary, the 
same belief is still widely accepted, and still operates with many as a 
bar to its adoption. 

Gas has won for itself an important place as an agent for obtaining 
motive powor. It was from the very first a matter of observation, 
and not unfrequently of dire and ansought experience, that when 
and atmospheric ait were mixed in certain proportions, and the mix- 
ture fired, an explosion was the result. Attempta wore soon made to 
utilise the forve thus exerted by confining the explosive compound in 
suitable cylinder, and exploding it to obtain prime movement as in 
the steam engine. After many more or less successful attempts by 
different inventors, and the expenditaro of much ingenuity, tho 
“ Lonoir'’ gas engine, so m1 after its inventor, was produced 
(1860), and thus was solved the economical problem of how to utiline 
an explosive mixture of gas and air as prime motor. From that 
time down to the present the patent records contain the description af 
‘many inventions of this character, and gas engines of great power and 

ey are now luced. 

In England, Wales, and Ireland the gas sctonlly sipped to con- 
sumers varies in illuminating power from 14 to 29s! candles, 
according to the quality of the cosl used ; the higher figure above 17 
candles being obtained by an admixture of cannel, or shale, with the 
ordinary bituminous coal. In Scotland the range of illuminating 
eee esa paeelons oc loa sek » A 

selling price of gas 1 cubic feet ranges throughout 
England, Wales, and Restaaetreat 1s. $d. to 6s. 3d., and in Scotland 
from 8s. to 8s. 4d., with a fow of tho smallest concorns charging as 
touch as 10s. per 1000 cubic feet. Taking into consideration, how- 
‘over, that in Scotland gus of a higher illuminating power is supplied 
than in the other portions of the kingdom, that a smaller eon- 
sumption per consumer is the consoqucnce, and calculating the price 
at per unit of light, the actual difference in price is not #0 great ss 
uppears ut first sight. 
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‘The average cost of produciug and distributing illuminating gas in 
England is about two-thirds of the selling price. fae ae 
‘berlos ive a 1000 cubic feet, the cost of producing 

i apt , including the net expenditure on coal 4 after 
deductin; income from residuals) and working 6x) = will be 
a 8d. sah 1000 cubic feet. Analysing this figure, t! ture 

coal will be 1s. 34., und deducting the value of the we juals, at 

Present prices, which is equal to 8d., there is left 7d. a8 the not cost 

of the coal. The balance of 1s. 1d. is made up by the working 

ses, which include wages, salaries, purifying ies repairs 

and renewals, rates and taxon and incidental —- ce 

of 10d. between th wa) of tho gaa, 1s. vid italing is 
e 2s. 6d. is absorl ihe payment of the interest and divid 

the invested oapital in the cass of a Company, and in the instance fat 

the belonging toa Local Authority, in the discharge of the 

interest on the annuities and borrowed capital (if any), and the pro- 

vision of a sinking fund. 

According to the Parliament Returns tri ey 1888) oe 
mumber of gas-works in Groat Britain and Irel 
Companies under statutory powers and Eafe ‘ 984; ot 
thowe in the hands of Local Authorities, the number is 168, No acon 
fs taken in Lae eerie rar gas-works belonging to companies 
wa are supp! lying goa without statutory powers. Of these thero 

‘bout 960 1 in the United Kingdom. Neillierdo the Returns include 
the large number of small gas-works owned by private individuals 
Se ecnatons the country, and which have been erected for 

of isolated houses, workshops, and factories. 

By determining, as near as may be, the number of tons of coal 
oprtcriond, the quantity of gas es proud i in one year, and the eapital 
omployed in gas-works, wo shall be able to form a good idea of the 
extent of this important branch of industry as it affects the United 

Taking, therefore, the figures as they appear in the 
Parliamentary Returns, and supplementing these, whero they are 
deficient, by an estimate based largely on personal knowledge, we 
have the results given in the following table :— 








Gout Cerbonieed Gas Produced Capita om. 
‘in 1, tn Tek played in ANA, 
: ‘Tous, Cable Feet, e 

Gas-Works in the United Kingdom belong- 

ty Local Authorities... . + 2,085,677 .. 90,106,467,068 -. 20,001,485 

ita Belonging bo Grater Cerapictie (SATA a SARA SE DH + STRAND 
vm 
jies, Private Ladividoals, res Firms 

rere 1,000,000 ..8,000,000,000 -. 6,800,000 


Tol . ww 9,000,481 .. 09,871,518,810 ., 62,778,015 
= —<—_[== 
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tafe upen ine unereings; toa if te pectin ance Wich age 
‘upon the uns dings ; if the premium amount, which ranges 
from 60 to 60 per cent., beadded, the actual commercial value is found 
to be about 100 million pounds sterling. 

Of the quantity of gos annually produced there is an a Joes 
by leakage and from otlier causes of nearly 8000 million cubic feet, or 
8 per cent. of the whole make. 

‘he total annual rental may be set down at £14,900,000, and the 
profits at £4,700,000—equal to 74 per cent. on the expended capital, and 
4°85 per cent. om the capital as eananoed by the premium valac. 

‘The number of hands employed in gas-works in the United King- 
dom is about 60,000, and the wages paid annually amount to 
£4,000,000, But, if account is taken of the different trades which 
‘have been called into existence for the production of the appliances of 
gas manufacture, distribution, and consumption, and of miners 
who are bsipetier in raising tho coal, the figures in the two latter 
items may be safely quadrupled. For the distribution of the gas to 
the public, there is a length of about 20,000 miles of ronins laid, not 
reckoning the service pipes. The number of consumers is 2,400,000, 
and the public lamps 480,000, 

It is occasionally » subject of remark by uninformed or hostile 
critics, that no important improvements have been effected in gas 
manufacture since the earlier days of its introduction. If this were 
80, it would either speak well for the inventors of this art, or 
for their successors in the industry. The statement, however, is 
altogether wide of the truth. True, the method of producing the gas, 
as in the earlier days, is by distillation of the coal in closed retorts, 
and the purification, storage, and distribution of gas are effected in 
apparatus and plant which, in their main features, do not really 
differ from the earlier forms. But it is obvious that a similar inyi- 
dious comparison might be made in regard to all the most notable 
inventions. The chief characteristics of an industry are 
whilst the processes undergo improvement and modification. As a 
matter of fact, great improvements have been effected in the plant 
and spparatas for the manufacture of illominating gos, whilst the 
mechanical and chemical principles involved in its production are 
now carefully investigated by gas engineers, and are yearly becoming 
better understood. . 


THE CAPITAL EMPLOYED IN GAS-WORKS. 


The Capital of a Gas Undertaking represents or includes (1) the 
amount of money that has been expended on obtaining an Act of 
Incorporation, if it be a Statutory Company ; (2) the cost of the land 
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the site of the works, and the engineering expenses incurred; 
(8) the cost of the general manufacturing, paritying, and storit 
it ; and (4) the cost of the distributing pipes mecessories ; wil 
(5) an sam as a floating or working capital to moet current 
outlay before the revenue begins to acerue. 

‘The mount of the various items making up the aggregate, neces- 
sarily varies under different conditions. For example, take the first— 
the money expended on obtaining an Act of Incorporation. When a 
Company have had to contend with and overcome ‘istent and 

_ strong opposition, the cost of their Act will exceed the cost of one 
obtained under more Pee eae * extent of 100, 200, 
or even 300 percent, Again, the cost of land is a varying factor, 
and the oxpense of the erection of works ia often Tee by the 


, these several items, aven when greatly in excess of & 
normal amount, do not increase tho total capital outlay by any 
material porcontaga; but on small and modorate-sizod rapeeiabicgs 
they are often peculiarly burdensome, 

ut there are other circumstances more distinctly marked than 
these, which contribute to the variations in tho relative amount of 
capital expended by differont Companios. The character of the district 
‘of supply is one of them. The district of some Companies is thickly 
lated with a high class of consumers throughout, Others, 
in, have a scanty population, and of a poorer class; and although 
the plant and maina of this Intter may be less extensive, yet tho pro- 
jion of its capital to the production and rental will asnally be 
in excess of the other, whilst there is this paradoxical result in the 
inatancos referred to, that those who aro least able to afford it have 
necessarily to pay ® higher price for the gas. 

Tn many instances, Companies have wide expanses of country to 
canalise with miles of maing, on aome of which, except at the terminus, 
there is scarcely a consumer, ‘in, the district may be a manufac- 
turing one, with mills and worl 8 consuming gas only during four 
are months in the year. The peat of Sane hh such cage 

wently to be large to provide plant to meet the princi 
rato within a limited lien ‘me. It is no elas i 
under such circumstances, to find that during nearly one half of the 
year, seven-tenths of the whole plant ix standing unproductive, 

In contrast to these, there are towns whose gas consumption is 
comparatively steady all the year round. Take, asan example, the 
inland watering-places and fashionable sea-side towns. To these, 
thore is during the summer and autumn season, a flow of visitors 
who consume a large quantity of gus, Such is proved by the fact 
that the heaviest daily make in these places is generally in the months 
of Septamber or October. This tends to equalise the consumption 
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— Seat eee ss —— inhabitants ‘sont 
ir proportion of gas during the winter ee 
when the visitors are absent, It is fair to socal at 
this rogular and steady consumption, the plant is nisest es cont 
ea and eee a os = eee in Rei to the 

Inetion is 1030 where t! consump- 
tion is nd brief. oe x 

But although this spasmodic consumption appears, at first sight, 
serious drawback, in practice it does not always necessitate a 
price for the gas, and a much larger capital outlay than is regula by, 
those concerns whose consumption or sale of gas is steadier; for in 
some of the large manufacturing towns the ‘consumption is 80 
enormous that, by straining the plant for limited periods, (the dix: 
advantage is counterbalanced. 

There can be no question that expensive enginooring tends to an 
undue inflation of the capital account, A want of engineering sldll 
in the construction of works has precisely the same effect; for here, 
ag in other matters, extremes meet. 

Consid le thought will always be given be a capable and con- 
scientious engineer to the proper arrangement of works. He will so 
perfect his designs that the works shall not bo squandered or sprawl- 
ing over the site, pocupying unnecessary space, but compact and 
harmonious, so that the rent processes in gas making may bo 
conveniently carried on, and economical in the wor 

Whilst it is not necessary or desirable that the buildings of a gas- 
works should be as strong as a castle, it is equally objectionable to set 
up unstable and flimsy structures that entail an annual heavy be 
ele repairs, constituting a perpetual tax, enhancing the cost 
working 

Excoasive and wnnecessary ortiamentation is to be eschowed in all 
works of this kind. All ornamentation, however, is not 
Blank thick walls, for example, are uot necessarily stranger 
others well proportioned—thinner and lighter "in parts, but 
strengthened by suitable projections that add to the beauty of a 
building by breaking the dull uniformity. The same ar, ib holds 
good ns respects design in ieee see should not 
and there is ample seope for the exercise ‘of good taste tet ase 
‘ments of # gas-works, 

On a closer examination of the question, it will be spparent that 
there occur times in the ti of most gas undertakings when the 
capital expenditure is either below or in excess of the average, viz.— 
when the margin ot reduce storing, and distributing resources 
is closely worked up, and enlargement is required, then capital 
compared with the production is low. But extensions have to be 
earried out, Those must necessarily be of such extent us to provide a 
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‘margin for future in incre conto, an being larger than the 
immediate juirements of the district, the capital is swelled out of 
Erect ‘his is ospecially true of times when trade is brisk, and 
and materials are dear. Then oxtensiona aro costly, and, 

ee ch flay ton fr bea ta i 
unless resort can be had to a reserve fand 








andi 

and consumors. 

tal of gas-works in the hands of Corporations and other 

Anthorities is, ax a ralo, in excexs of that of Companies ; bnt 
arises from causes well understood. Many Towns’ suite 

have *vihin comparatively recont years become possessed of 

works by purchase from the Campa ies who previously owned ee 


ih 
tn 


Sree Gaara they have had to pay the full market price for 
the concern, amounting to from twenty to twenty-eight yoare’ pur- 
of the annual profits, and even more in some instances, the 
result is that the capital outlay is large—with this compensatory 
advantage, however, the percentage of interest to be paid on 
such capital is not more, but usvally less, than that paid by the 
Grp o esas aia hy ine oe on a ‘ant erteasions 
Garporation wackn are made, these are carried ont with am 
expenditure, though not necessarily less than that of a oe 
ee rate of intorost, and consequently pressing less 
resources of the undertaking, 
immediate effect of an excessively jem 
is, a5 has been already remarked, er a sacrifice by the 
gon of a proportion of the statutory dividends, or an augmen- 
tation in the selling price of the gas; and not unt Sogeealy when the 
le results a6 ex~ 








Linh of the best, perhaps the very best method of reducing the pro- 
which captial expenditure bears to revenue, is to cultivate a 

Dp cetatachion Af gia, by affocling facllitien foc, and. anconraging fa 
‘very legitimate way tho use of gas for cocking, heating, and motivo 
wer. This policy, if pursued to a successful issue, is virtually to re- 
luce the percentage of capital in the proportion of such consumption, 
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have achie 


they 
application and work 
congratulation to an 


that that which actually 1 soareely ever again be modified to 

any large extent. Injustice may, therefore, unintentionally, be meted 

‘out to one Company, and more than justice to another; and so, when 

the reaction comes, the circumstances of the first suffer impnirment, 
whilst the other is glutted with a run of good fortune. This wantof 
equal justice in the incidence of the sliding sesle, whilst inevitable, is | 
sufficient to convince any disinterested observer that its indiseri 

advocacy is n mistake. It is, moreover, a curious and in! 
commentary on tho action of the sliding scale that, in spite of the 
inducement which it offers for a low selling price, there are both 
Gas Companies and Local Authorities who, without it, can and 
soll gas at a price ns low as, or even lower than, those who boast its 
possession. 

It is unreasonable to expect that the capital of Gas Companies, and 
the selling price of gas, can ever be uniform throughout the country. 
Tt would be just ag reasonable to expect that the general rates of 
different districts can be equalised. All the causes shore pone out, 
and others not touched upon, militate sgainst such a result. 
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SUNDRY USEFUL NOTES. 


In chooting the site for a gas-works, consideration should be had 
to itu position, which should be at the lowest, or nearly the lowest 
part of the district, to obtain the advantage of the natural increase in 
the pressure of the in travelling to the higher levels. 

It xhould, if possible, be alongside a railway, navigable river, or 
canal, for convenience in the delivery of coal and other materials, and 
the disposal of such of the residuals as are despatched to a distance, 

‘The ings and plant should be so set out on the land as to 
admit of fature extensions being made with ease and economy. 

The dosign of a structure should bo in kosping with the purpose for 
which the structare is intended. 

Capital is best spent on substantial tanks and apparatus, Mere 
ornament should be a secondary consideration. 

The average cost of gas-works in provincial towns is about £1 per 
hoad of the population. In very large towns it will amount to more, 
und in very small towns it will scarcely reach that sum. 

‘The average cost of gas-works por million cubic fect of gas pro: 
daced per annam is from £600 to £700; or at the rate of about 14s, 
per 10 1000 cubic foet. 

io of a well. poanages oz company of average size, does 

ily amount to more four times the annual gus rental. 

Tae versd, the gas rental should be at least one-fourth of the capital. 

Reekoned on the maxémum production of gas in 24 hours, the eapital 

will amount to about 22, 3d, per cubic foot, or, aay, £112 per 1000 
cubic feet, 

‘The population per mile of main is usually about 2000 people. In 
— lated towns it will rise to 3000 ; but in fashionable resi- 

laces, where the houses stand more apart, the population per 
‘alle e main will fall below 1000. 

‘The usual consumption of gus per mile of main in large towns is 
from 2} to 4 millions of cubic feet per annum; and in small towns 
from 2 to 8 millions. 

‘The gas rontal per mile of main usually ranges from £400 to £000 
per annum. 

‘The average consumption per head of the population in large towns 
ig about enbie fect per annum; in small manufacturing towns 
about 1600 cubic feet, and in agricultural towns about 1000 to 1200 
eubie feet per annum. 

The usual annual increase in the consumption of gas is from 5 to 
10 per cent, In rapidly growing districts it will range higher, 

ie term “Structural Value" has reference to the amount of 
sapltal expended upon works in their constraction. 

Commercial Value" is the value of the not anaual profits whig” 
firm or company can make by the use of their works, 
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TABLE, 


Showing the Time in which the Yearly Conswmption of Gas will be 
Doubled, at Different Annual Rates of Increase, 





|ftaie:Pee rine in wisi the 
‘Cone 














‘the Consumption | ion oan 
will be Doubled, ss woe Boia, | frsae) wii e 
lessears, idey.| 6 jyear a days|| 9 [Byenrs, 16days. 
(98 yearn, i aayn o 111 years, 427 Era Ob |T years, 235 dave. 
‘years, 104 days, 6) Ll ycars, 2days. ‘yearr, 100 days. 
years, S4days,| 7 Wyoare, yours, 344 day, 
17 yenrs, 246 dnyn Te | 9 yours, 213 as 1 | ones, 234 days. 
15 years, 273 dayn,| 8 Dyears, 2days. 





jldyears, 75 days.| 8h | 8 yearn, 131 days, 





Handy ule for Converting Capital per Million Cubie Feet into 
Cupital per Thousand Cubic Feet, 


Point off all the figures after the hundreds ag decimals, and 
raultiply by 2. 

Exameue.—The capital of a gas undertaking is £725 per millfon 
cuble feet of gas sold (or produced) per annum, what ia the eapital 
par 1000 cubie feet ? 

‘Tex, —7-26 x 2 = 14°50; say, 14s. Gd. per 1000 cubic feet. 
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TABLE, 

imate Sum (or the Equivatent of the Snnuities) paid 

Wreets ‘ex of Share Capital of Gas Companies on the Purchase of 

‘the GaseWorks by Municipal Corporations, Camméssioners, or Local 
Boards, in the several wnder-mentioned Towns. 


femarie 





‘Non-atatutory Company 


4 omin of £100800 bind boos ox 
Jed out of profits in exten: 

Efe works. Oy aie tne, 

the amount paid per £100 is ouly 





Non-atatutory Company 


| Nonatatatory Compasy. 
| 


9 | Now 
@ ‘on-statutory Company 


| A um of £94,000, had oa 


the bald Sn 
6 amount 0 
thea! ald per 


on’ 
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Aorerizente 
Year tie 
Saute. te ona Beret 
Pane. | Bd Sor ene, 
se [enti 3 
‘Rbeare Caycal| 
Haywood Py 
im + .| 1867 
Hindley, | > >} || 1572 23 | 
* oud nd been rpcoded out of 
rs ? os out 
ae ie -| 1976 uw H profite eo extending tn " 
which com was capitalized. 
Hadderedels gra Fay 
jean, . . u W ‘Non-statat Com re 
Taverness + +) 1876 iss ony Company 
Kilmarnock =. 150 
(| Soom of mm had been ex] ro 
. oot of profits on extending 
Miebictllioes wie 200 || works, “Capitalizing this sum, the 
| ment paid per £100 ie 416%, 
1870 140 
- 1875 ar 
1874 00 
1876 M5 
Longin. 1877 200 
Macaleofeld | 186 250 
Manufieid 1878 260 
Maryport. 1876 118 
Neath 1974 125 
Nelaon 1866, 160 
‘Site belonged to Corporation and 
Newbury + | 1678 190 { and plant taken at = valus- 
NewoustlouuderLyme .| 3961 0 
lowry i on-statu 
Nettingbam :| 1874 a 
Oldbem | tase 260 
1576 200 
| 40 100 
1877 19h 
171 1665 
Rochdale 1844 107 
Rotherham. 1870 205 
Saflron Walden 1878 ie Non-statntory Company. 
Sowerby Beidy it | in 
Sower! B 
Stattord vrs | ia 
‘btoke-on-Trent iste 20 
Btratford-upoo-Avon || 1870 188 
Button.io Ashfield 1878 26) 
a | 1895 107 
:) aera 29 
1si7 240 = 
mapany were allowed to 
seed on italize 410,800. this 
3 | to the anare oapital, the wu paid 
| por £100 is £174. 
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TABLE, showing the Cost of Gas per Hour in Fractions of « Penny, 
when Burnt at the following Hates per 1000 Cubie Feet -— 
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Keep up the heats of the retorts, 

Keep up the efictancy af the meters, 
Keep down the pressure in the mains. 
Keep down the arrears in the gas ledger. 


‘These cules are as applicable to-day as LiAics on the first day 
they were panned, as they embody phy of gas manage- 
ment. A strict adherence to the advice w! they give will ensure 
the success of any gas undertaking, just as a disregard of them will 
result in loss and disaster. 

It ‘has boon attempted (with little success, and lesa reason) to 
timpugn the utility of the third rule. To keep down the pressure in the 
daytime, say certain writers and speakers, is to discourage the use of 
08 for cooking and heating. But, surely, to make such a remark is 
to betray an amount of dulness not easy to understand. It should be 
obyious to the meanest comprehension that it is not advised that the 
pressure should be kept down to an abnormal rate. Whatover pres- 
sure is required either by day or night must, of course, be ronintained ; 
the rule indeed implies as much, but it implies something more—its 
object is to discountenance the maintenance of a wasteful pressure, and 
all pressure in excess of actual requiroments is wasteful. Verbum sat 
sapienti, 
















COEFFICIENTS 
or cE 


Number, Dimensions, and Cost of the rarious Buildings, Apparatus, 
Machinery, and Plant of a Gas-Works, 


It is an almost impossible task to give a series of coeflicients of the 
number, dimensions, and cost of Buildings, Apparatus, Machinery, 
and Plont, applicable to the individual case of every Gas- Works in the 
United Kingdom, That such is the fact will be clear when the varia- 
tions in size, character of subsoil, design (whether substantial or other- 
wise), and situation of such Works, are taken into consideration. 

Again, although the cost based on the prices of Iabour and mate: 
rials ruling at the presont time may be applicable, it is evident that 
the figures will necessarily vary with the fluctuations in the market 
prices, and the effect of competition. 

But neither is it possible to fix with perfect accuracy a atandard of 
prices us a basis that will apply even under existing circumstances, 

as such prices vary, loss or more, in different parts of the country. 
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At At the bost, it i only an approximation that can be given, and an 
attempt in this direotion is mado as follows — 


Prices on which the Coefficients of Cost are based, 











Labour, Average, 
led labour . ve . 104. per hour. 
Gonkited iio s Her . 1 | 4a. toa, por hour, 
Bricksetting, labour only | + In Ud par aq. 94. 9” thik, 
Retort otsing, Inbour only. -. * 284. per mouthpiece. 
Materials. Averngs. 
Selected beat bricks . . . £2 to £2 $8. par 1000, 
Common irioke’ beat a . . 208. per 1000. 
land coment . ere > + + 00s. per ton. 
Liss or bydraulio ‘ie og 20s, "dicto 
Ordinary lime... DL Ly) ate atte 
Bailding sand awl 1 1 dnc per load. 
She led for asin 13a. bd. der omt 
Severo reteastory brie 
Fire.clay, ground, 
Clay retorts 21" x cin” 





Cast-iron pipes 2” to 
Dino 5 ue 
Dito _9* to 10" 5 + Bt Mn 


























Ditto 17" and upwards 1! Ba lan dito, 
Speci nab £3 to Bi ditto 
‘cout of laying and jointing vp ingiven on pp. 235 aud 298. 
Wroaght iron tabos sovordioe t fst pricey, with 00 percent. alvouat, 
to fetinge 
Labour and Materials oombiaed, Avorege. 
Stock brickwork, 9! - +: i 2 pon agmare yard 
Common ditto, vent, DDL 2 fae 9as Maite, 
dressed ; SL 1) an, per onbie toot 
Rubble 1 ia per aublo yard. 
ig ss + Se do Bs, Gd. per equare yard 
fog, 3 flag Be, 6a. 10 68. ditto, 
ug with OF Be Ga. tobe. ditto 
nd cetont couereto 1 ind: 210s, per cublo yard. 
Ditto” ditto Lin 7 ~ ditto. 
Pinto, io iho ae ata, 
Casbiron 10s, por ton. 
ee Tee ocly _—. itt. 

Ditto small onstings 1 1 £i6 to £12 ditto. 
Plain cast-iron columpa nod beans 1) krbe, (247 Ibe, ditto. 
Ditto ditto fixing ouly | | 10s. to 16s. ditto 
Weoughit-iroa in bura with forged cuts, tor rost work £15. disto. 

ditto fixingonly +42 ditto. 
Ditto ditto in anglo, foo 2 RIB ditto 
Ditto ditto fixing only - Lez ditto. 
Wrougiteva, roth Yard of iloor area 
year bak not lachading ni 1s. to 1%. 
iehron in bare, with forged ends, for ‘holder 
‘and apparsiue generally. £17 per tony 





iv : Df ka “attto, 
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It is on thease average ha current, that the coefficients of cost 
to be now given are 


Capacity of the Works, 


A Gas-Works capable of producing a maximum of 680,000 enbic 
feet of gas per day of 24 hours is taken as a basis, and this size of 
Works ts adopted an, being, though oom re see about a fair 
average, and to give a widor splay 10 th than they 
would have had a vory large Works been assumed, 

Using 190 as the multiplior, this ia equivalent to an annual pro- | 
duction of 120 million eubie feet. Reasonable allowance is Bis 
made for future growth in the consumption. 

‘The site of such a Works will comprise 24 to 8 statute acres of land, 
It is assumed that the site ix fairly level and such as to admit of ite 
ae fully utilized. 

is extent os oa st =~ ble of contaming, without inconvenient 
crowding, provided are laid out with judgment, the whole 
of the i Provide te Pant ing, and Borage Buildings and anv 
juired for the above make of lay, and alao the 
Plant for the manufacture of sul iia Ka Ammonia, the recovery 
of Sulphur, and the distillation of Tar. 

‘The cost of the Apparatus in each cago inclndes erection. 

‘The Buildings are assumed to be neat and substantial. 

Estimating the production from each mouthpiece or retort (oval ot 
D shaped 21" 15"x10 feet long) at 6000 feet of gas per day of 
24 hours on the average— 


‘The number of mouthpioces required is... 105 
‘Add by way of surplus to meet contingencies | 21 













Total mouthpieces required . . 126 


‘Tho rotorta are assumed to be in settings of sixes or sevens, and 
aro throughs. 
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2 reckones 
She Mase dy 





Come Doreription. (Cont par Mouth 
“haste perio " ee: 
co 
& fad gad 


10,080 Stage Floor Ratort House with retort 
stack 20 foot wide, 20 feet space on each 
ride, Totort settings, two dwart chim. 
ays, generator furntoes, all ironwork 
(inoladiog foul main round the inside 
ef the house), tools, and implements; 
also covered coal stores to contain four 
weeks’ stock of eos! caloulated on the 








wasximum days’ cononmption, with 

rails communication . . . woo 0 0 
6265 Blaye Floor Hetort House and coal stores 

only, as wbo oo. 18 0 
AA Hetord 8 

built up from basement, with 

faroaces, retort settings 

ors woTte 





2620 Dri of Retort Black and ‘two 
dwart chimneyr, generator furnaces, 
Fetorta, and seitiogs, but no ironwork,’ 4 
1.900 Ironwork only of sack complete, inolud- 
ing hydraulic and foul malas 


0 
0 7 








0 
set 1 
600 , melading labour n getting and 
ail fireclay watorials (no ironwo! 2 10 
630 Generator es and ironwork of 
aa ) 
1009 Ground Ploor Retort House with retort 
stack 20 fost wide, 20 foot apace on 
each side, retort settings, two dwart 
chimney, all ironwork (Including foal 
main round the inside of the house), 
tools, and implements; also, oov 
coal store to contain four wocks" 
‘of coal ealoniated on the maximam 
Mays consumption, with rallway com- 
~ mountoation say we ew ws 
4,190 Ground Floor Retort House and coal 
storesouly,asmbove . . . . . . | 613, 
two dwart chimneys, and 
retort settings, with iron mountings 
ors 





ceoee 
ecocee 


oo 








© 
ee 
= 
s 


a0 6 





retort stack two dwart 
chimneys, retorts, and eattings, but no 
eerie 
1194 Ironwork only of atack including ‘hy: 
Araotic and foul maing pores wo yoo 
Fetorts, including labour in setting wud 
fire-olay materials (no ironwork). 
Railway Coramunication with an ad- 
joining line of railway. ‘This is an 
‘uncertain item, but say as an average. 26 > woo 
409 Condenser. Thix may bo of any form, 
vertloal or horizoatal (the respective 
cont will not vary to any great extent), 
swith connections and bye-paas maint 
and valvencomploto . . , «+ 





a8 








OM 6 = 
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Description, Perea 


‘two boilers. PEED a Re 
Steam Boilers of the Coraish type, two in number, of 

steel and of ample sing to supply etesta for exhauaters, 

‘scrubbers, washer-scrubber, pumps, salpbate apparattt, 

‘and any other purpoee on sho works 18” 0" x6" G" and all 


Coat, 
2 
625 Boiler and Ezhauster House, Chitaney and aotting for 
800 














mountings andconnectione . ww 006 
890 Bahauster. Capacity 40,000 cubio feet per hour dri 

direct, with its own steara engine, with governor, con 

neotions, bye-pase mains and ‘ap-valve complete, 

Duplicate oxbausters aro dealable in aso of » brenk: 

down. 010 6 


1,825 Tower Serubbers, two in number, 9 toot in diameter and 
44 foot high each, with pent-honse in addition. ‘Wood 
filling, liquor and water distributors, washer, mt base of : 
first : ia 6 metres Sena 220 

670 Washer Sorubber with steam engine, conneotions, bye: 
‘pash mann and valves. Capacity, 700,000 cabie foot por 


ny 018 0 
600 Tur and Ammoniacal Liquor Wetls, two in number, or 
one divided In two, These aro assumed to be under. 


ground, built of brioks in Portland coment mortar: 
apacity equal to four weeks’ production of tar and 
liquor; with separator . Rice ass 016 
80 Set of Three Pumps with nteam engine : o4 
Cont por Biunre 
Foot of Punkying 
‘Aron. 


se 








wich cellar and six purifiers 20 ft. aquare 
joe, and Lifting apparatua for 

lids, wood grids, one centre 
wo 4-way change valver, and all 

eouncetions 18 in, diameter, complete, tit 6 
1,280 Hows only,anabove. . .'. . . . O10 6 
409 Revivirying Floor adjoluing, for oxide of 

iron, covered by ® roof supported on 

pillare f ‘ oga one 
4200 Ten Storiet Purifying House taciuding 

six purifiers 20 feet square and o feet 

sep, placed on upper floor tod 

on iran beams aad oolumiass wood 
grids, one contro valve, aod two d-way 

valves, all cotnentions 18 in 

eter} lifting apparatus for purifies 

lida revivitying space.on ground floor, 

stoam-engine and olavating apparatus 

for oxide of (rousnd lime... « 
1,78) Houseonly, au above... . 
1900 Oxide Blevating Apparatus with goxring, 

bolting, aud steam sazion. A 
9,520 


3.700 Purifying House. | Ground Soor house 
a 













oe 
ory 
2. 
































2 on 
= So 
so 





6 {t. deep in two m 
with centre valve, 
d-way valves; with wood grids, lifting. 
‘twokle for covers, and all eonaections 110 aaa 
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1000 
On Deseription, cai a fon 
‘ “a 
ca 
[0 Station Meter House, with acoommodation for two station 
and twostation governort. . . . se owo 
$25 Station iter. Square oaneeions, with te. paa valves, 
Re ee ee ona s menblaiee 
100 
Cobte Ht Oupmale, 
fad 


4,080 Gasholder Tanks, twoin number, 123 feot 
diameter, 224 fort deep —=240,000 eubic 
foot enath, built with bricks Jold in Port- 
land onment mortar and paddled... w 10 0 soo 
7.00 Gasholders, two in number, two litt, 
telescopic, 190 fvet diamater, 40 feet 











i cubic few 
} days’ product 
pipsandvdwes ss es BOO nae 
2H BlationGovernors, 10-inch, swoin sunber, 

‘with bye pass, eonneotions, and valves o76 
0 Foundations of Apparatus throaghoat 

MAWES Cogs nao. oa naie 01 6 
6 Connections, valves, and mains, throa, 

oat whe works 16 tn. diameter. Tar ae 

we waterrpiper Oe 6 1 see ¢ 

« Peightridge ni entrance . oe o2o 


1702 Officer, Workshops, Stores, tosting room and laboratory, 




















‘and furnishing =... . 240 
700 Bor Wall, Drains, yard paving, venionoe 120 
21,000 Distributing Plant, Acsuming that jay on mains, 
arphons. and service pipes, amounts to 20 per 
ovnt. of total capital expenditure, whiob in = fair 
soa a ageeage ten Abe con wll bo wo 8 
‘of Ammania Apparai 
liquor A % hours cr pe grate 
exatiron purifiers, 10’ 0” x & 0" x 5’ 0", hydrentio 
change aye and wood root on piliars overhead anor 
tank to hold 10 tons, leal-lived acid store tank, wad acid 
supply tank with elevator, pipes, tape, Ko. Fy om o 
180, Busldings snd tead-lined wvare for ditto’. |. O12 6 
10 Sulphur Recovery Apparatus , . . . > - O46 
WO Tar Divtilting Apparatus. mes 010 0 
0 Buildings for ditio , : ovo 
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Capital Per- cult Fe dae 


‘Descetytion. Amount, —— cemlage. 
sev Dar. 





The Capital of £70,000 would be distri- 
buted as under, 
xpd, law, parliamentary, and en 
expenson 
Blosting capital 
Bail 


1g» (inelading 


US. 


RICKS AND BRICKWORK. 
Usual Dimensions of Bricks, 
ichos long ; 44 inches broad; 2} inches thiok. 
ks, ubout 3$ tons, 


out 34 tons, 
about 1 ton. 


mortar, 416, 
rtar, 884. 
i culated by the square rod. 
feet x 16} foot x 14 foot = 806 
cubic foot, or 114 cubic yards. 











A104 of brickwork = 272 cam brick, inches 
ptt eae Sees + or 184 


aero shina od'ef bor, lloing fo ‘waste, 4500. 
To reduce brickwork from superficial foot of 9 inches thick to to the 
standard thickness of serie inches, deduct one-third. 

To reduce brickwork from eubie feet to suporficial fect of the 
standard thicknoss of 184 inches, deduct ono ninth, 
reduce brickwork from enbic feet to rods, divide by 806, 
‘To reduce brickwork of more than 1} bricks thick to superficial 
foot of the standard thickness of 184 inches, multiply tho aroa in 
foot by es number of half bricks in thickness, and divide the 


ie brickwork to superficial feet of the standard 
peek ge ea iply the th by the height of the 
pe in feet, und the product ee the ee of half bricks in the 
breadth, and divide by 3. the number of courses is odd, 


‘of half bricks in the middle course is the mean. When 
of courses is aven, the moan broadth ia found by taking 
sum of half bricks in the upper and lower courses, 


Bond in Brickwork. 


— English ae is oa aren and is a course of stretchers and a 
comlrse ee , or one course of headers and one 
course anne 


— 
Flemish bond is a header ond stretcher laid alternately in the 
samo course, 
} a, iron, when used aa bond, should be well tarred and sanded, 
in Portland cement. 
_— Arod of Beskeak i in ordinary buildings requires about— 
1 cubic yard of lime. 
oubie mone of sand. 


t— 
1g cubic of Roman or Sor coment, 
i Poe of sharp river sand. 


A cubic ni ites icklime » weighs about 1460 Ibs. 
” Nine lina quicklime =, » 1470, 
» »  Portlandcement . =, » =2416,, 
ed aera oom » 1700, 


! oom dry san 2430 
i ‘The above matorials, oa made into. mortar, Toso about one. 
third of their bulk. 


e Ss 





480 NEWBIGGING'S HANDBOOK Por 


TABLES, 

Showing the Number of Bricks in Walls of different Areas, from 4 a Briek 
up to4 Bricks thick, 'Beckoned at 1500 Bricks to the Hod (272 feet 
nuper.), allowing for Wastes 

Taste L—From 1 to 60 Superficial Feet, 
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Showing the Number of Bricks in Walls of different Areas, from 


TABLES, 


+} Brick 


up to4 Bricks thick, Rechoned at 4500 Bricks to the Rod (272 feet 
snrper.), allowing for Waste. 
Tamu LL.—51 to 100 Supexyicial Feet. 
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TABLES, iz 


Showing the Number of Bricks in Walls of digferent Areas, from 
Reckoned at 4600 Bricks to the Ke 


up to 4 Bricks thick. 
auper.), allowing for Waste, 
Tamx ILL.—Krom 110 to 600 Superticial Feet. 


Aree of Wall 
Sup: Peck, 





2 Brick 
on Bed. 


1 Briok |B} Bricks 
aiek | “tail 


2Beoks 
‘thick. 





no 


SSRSSRESSRSLSSESRESSRSESEREESESIESSES: 


283 


SS22SS288 
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TABLES. 
Showing the Number of Bricks in Walls of diferent Aveus, a Brick 


up to4 Bricks thick, Reekoned at 4500 Bricks to the Rod (272 foot 


miper,), allowing for Waste, 


Tasux 1V.—From 610 t» 2000 
































610 ores 
es sug | ns 
wd | Og 
‘610 8529 | 7069 
30 ous | 7169 
fm | San | Ta 
2005 | 7300 
oo Soo | juto 
00 wsoo | 77 
no Bs | TRAL 
a worl | Tot 
0 4026 | 8051 
740 40st | A162 
70 4196 | 4a7d 
780 aun | 332 
cc 4266 BA 
B $0, | 8608 
a7) BTL 
3 ana | neat 
ag | e034 
a 22 | DO 
0 asm | 54 
510 46a | 9265 
0 4838 | (976 
SEE 
at 4553 | 9706 
Le 4008 | WG | 14,724 | 19,038 
4063 4.800 
a0 OIs | 15,056 | 20,074 
20 0074 10,147 221 ) 20,204 
380 5129 (10,257 | 16,086 | 2015 
0 1st 15,551 | 20,785 
00 299 10,478 | 19,717 | 20,956 
eB Ges |10,088 | 16,580 | 21,178 
6349 |10,808 | 16,08N | o1/307 
id S401 10, 16.818 | 91,618 
5400 |10.919 | 16,370 
ie | Be (ue |e 
ons 1, 10.68 | 26,471 
|e ue |2e |G 
| 23 
1509 ears S416 | 3,068 
Beak (17647 | BAT | u5a08 
B9TS | 18,750 | 28, ‘57.400 
10478 soe Brass | ana 
eas Boo | 33K 44 





Superficial Feet, 


Bricks 
jak, | thick. 
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TABLES: 
Showing the Number of Bricka in Walls of different Aveas from % a Brick 
up to 4 Bricks thick, Reckoned at 4500 Dricks to the Rod (272 feer 
super.), allowing for Waste, 


Tanuz V-—From 2100 to 250,000 Superficial Feet, 
4} Brick | 1 Brick {tp Tiieks | 9 Bricks [4 Brick! 
thhek. | “alo. | ahi 





Area of 
Sup. 


























Wail 

Peet. 
2100 11,083) 23,162) 6, oT, ne 
fac0 | iztoal 34 $20) tole 7 48 
2300 35, 50,785) 63,4N0) riers 
| el bel So Geel Sad Ger ee ee 
2600 | 14,835) 98676) 363] 7101 som T4708 
2700 Mi, 11 
2000 | iment 
3100 105, 
00 ine 
300, 1 
3400 120,060 
= Ea 
‘36c0 M 
700 108.280 
300 ed 
4000 ameaTt 
4300 160,88 
Saco S970 
4400 194,118 
Aeo soa 
ai 
fe ea 
4900 10 

10000 a1 ATE 

15,000 661768 

10298 
13.509 


z 





| a7 ‘208, 
‘903,92011 








EELESEEEEEEEEESEESS 
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MORTAR AND CONCRETE. 


Mortar, 
By Measure. 
Lime. Bae we co Doparts 
Sharp river sand |.) ) ) ] ] ] 8 parts. 
or, 
Lime . . 2... 1. we es 1 parte 
Sand 1. 2 parts. 


Blacksmith’s aslies or clinker, ground + « 1 part. 


Coarse Mortar, 


Lime se ks nk we ee eed parti 
Coarsesand =...) . ) . . . 4 parts. 


Hydraulic Line Mortar. 


Best blue lias lime. . . . . . . «1 part. 
Clean sharp river sand... |... 2} parts. 


or, 

Best blue lias lime. . .). . . . «1 part. 

Bumtclay . . . . . . 2... . 2 parts, 
or, 

Best blueliaslime. . .). . . . . 1 part. 

Puzzolana . . . . . . . . ss 0 parte 

Clean sharp sand |). ) . . . . 6 parte, 


Cement: Mortar, 
Cement, Portland . . . . . . . . 1 part. 
Clean sharp sand >; ) . 8 parts, 
The lime should be fresh burnt, and not more then sufficient of the 


mortar for a day's work prepared at once. The cement mortar should 
only be made as it is being used. 


Concrete. 


Blue lias lime conerete (for foundations)— By Measure. 
Gravel, shingle, broken stone, bricks, or old retorts, 

1} to2inches cube. . 6 parte. 

Clean sharp sand. - took. 2 parte, 


Blue line oF other hydraulic ime | | | |. 1 park 


Portland cement conorete (for tank walls) — 
Gravel, shingle, broken stone, bricks, or old retorts, 
Ig inches cube... ‘ 7 parts. 
Clean sharp sand... . . ) . 1. . 2 parts, 
Portland cement . . . . . s+. +s 1 part 
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Mortic Coment for Buildings. 


1 part red lead. 1 part red lead. 

6 parts ground lime. 6 parts whiting. 

6 parts sharp sand. 10 parts sharp sand. 
Mix with boiled linseed oil. ‘Mix with boiled linseed oil. 


Clean sharp sand (not having ite particles rounded by attrition) 
should always be used in the composition of mortar when it can be 
procured ; but, otherwise, clean well-burut ashes may be substituted. 

In preparing ordinary mortar it is desirable to mix a 
tion of smithy ashes with the lime and sand. On this ae js 


ied will be shown by the following results :—The bricklayers’ 


570 Ibs. ; when sand was substituted in p! 
the proportions were 1 slaked lime, 2 sand, and no ashes—it only re- 
uired Bor Ibs, to tear asunder the bricks. These are the ay of 
three experiments. This is no doubt attributable to the ashes ag 
porous ; they thusallow greater facilities for the absorption of 
acid from the atmosphere." 
The more sand that can be incorporated with the lime, the better 
the mortar, provided the necessary degree of plasticity is preserved. 
A load of mortar is equal to one cubic yard. 
A hod of mortar measures 9 in. x Din. x 14 in, 
‘Two hods of mortar are noarly equal to a bushel. 
‘The mortar in a rod of brickwork (4500 bricks) is taken at 14 cwt. 
‘of chalk lime and 2 loads of sand, or 1 cwt, of stone lime and 
23 londs of sand, 


Fire-Clay. 


‘Tho value of Firo.clay consists chiefly in the proportion of the 
alumina to the fusible matter (viz., oxide of iron, and the alkntios of 
magnesia, potassa and soda, &c,) and to the silica; these being tho 
principal ingredients of which it is composed. The larger the 

ion of alumina to the fusible matter, the mora refractory the 

f two clays containing alumina and fusible matter in the same pro- 
portions, that which contains the least silica is the more i 

‘The celebrated clays of Stourbridge, Newcastle-on-Tyne, differen 
parts of Yorkshire, Scotland, and a few other places, ara valuable in 
the manufacture of bricks, tiles, and retorts used in furnaces for the 
distillation of coal. : 

‘The table on next page will be found useful in this connection. 
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Handy Multiplier for Wronght-Iron. 


Ifthe area in square inches of the cross section of am; 
wrought-iron be multiplied by 8°84, the product will 





in pounds of a lineal foot of such specimen, 





FLAT BAR IRON. 





be the 


Weight in Ue. of a Lineal Foot. 





en of 


weight 





T ‘Thicknoss in Parts of aa Inch, 
























































Teoeit, | eu, | athe | Gane |e 
208 2605 FoR) sO 
2315 298) a-s07 | 5-706 
2600 deiaa| 3-658 | 4-176 
280 kasd | 01M | teed 
sam | 3°78 | 4364 | 5°008 
3p) 4-070 | 4740 | Srna 
| S60 384) Old | S-Bas 
30M 4696 | S479 | 6964 
4175 G:010| 5-84 | G68 
4485 Gams | WgIG | F560 
| 4d | 0°68 | O-075 | 7-580 
“067 | 5°960 | BAL | 7°06 
| ais | 6-1 | 7-306 | Bua 
a 5-479 | Grote | T-om| sre 
ay | 5740 Brees | 8-096 | 0: t86 
PH | ér0or | 7-802) g-403 | 8608 
# 6-202 Toole | S:767 | 10028 
Pn | fet) 143 | B-408 | 10-800 
uy 306 0-295 | 1a 
| S38 | i 28 (0-968 | 12°928 
4 | eo | azo 66 0 660 | 18°24 
4, | 8°40 | 4486 ons | 8°87 14195 
4 | 3-705 | s-em7 393 45°02 
4 | 8-900 | 4-958 O15 15-864 
6 | 47s | 6-19 451 | 16-703 
6 | 43st | rare | 349 | 17098 
Ge | 4600 | oT | 1:78 | 16-078 | ears 
Gi | 4801 | 6-001 147408 | 16-804 | 19206 
6 | 6-010 | 6-262 a7 3:000 | 17-695 | 90°088 

ROUND BAR IRON.—IWeight in lis. of « Lineal Foot. 
Diameter | weight 

tobe. ‘wit 
040 “ea 

6 
303 | “fap 
0) “ow 








41-620 
o 
a-990 
2-750 || 
a7 








eeagzszegees 
B8e8dee8 
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SQUARE BAR IRON. 


Weight in lbs. of a Lineal Foot. 





fide in| Wreighe | sidein | Weight | Bidein | Weight 











Tnehes. | inibs. |) Inches. | inibs, | toches. | ia lbs. 
] | 

a 02 8} 2-72 

t 908 |! Bt | os, 

i 469 | ab | BB IG 

e | 382 8h 40°02 

B | 1804 a or | 54 

2 ‘876. | 33 5k | $240 
bo) 2667 | 35 5a 96°67 
1 8-340 | 4 | | 58 101-04 
yo} 4ge7 | a | 58 105 °87 
i 5-216 | at Bi 10°80 
wl 6Bl4 | a | oF 11548 
| 7-608 6 190-08 








SHEET IRON AND STEEL. 


Weight of a Supersicial Foot in Pounds and Fractions, with Corresponding 


Number anid Thickness of Birmingham Wire Gauge. 


































Thickness | Weight 
No.of _ | in Parts ofan 
Wire Gauge | Board of Trade 
: nee) POR tandard 
i pe 
1 00 w | 1:64 1-673 
a 36 2% | 1-40 1-498 
8 40 2 1-98 | 1-308 
4 52 2 1-12 | 1-142 
5 "80 23 1-00 | 1-020 
6 12 uy 0-88 | 0-898 
7 20 | 0-80 ; 0°816 
8 "60 % | 0°72 | 0°734 
9 92 mu 0°64 | 0-653 
10 40 3 0°56 | 0-571 
u -80 2» | 0°63 | 0°580- 
12 36 80 0-48 | 0-490 
18 80 al 0°40 | 0-408 
u 32 82 0:36 | 0-867 
16 88 83 0°88. 0-896. 
16 60 a4 0:98 | 0-286 
uv "82 85 0-90 . 0-240 
18 00 36 0°16 0163, 
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STEEL. 
Weight of Une Foot of Hound Steet. 





Diamoter im 


teehee | a) a] a) 8 a] a a) lae|ae|ae| ae fae) a 


} j t ; 
Frelett por | «297 ara 05 2:09.207 9-38 wooo (rosea iT 














WEIGHT IN POUNDS OF A SUPERFICIAL FOOT OF IRON, 
COPPER, AND BRASS. 

































‘Thicknoss (Thieduvese by | 
TheDiraiag.| tron. | Copper. | Beas |ituaneenee | trom 
tin Wire tinin Wire 
‘Gnuge. ts, Tn | tbs ‘Gnu | tim 
1 iso | 1450 | 1970 | ae | B00 | B90 at 
2 12-00 | 18-00 | 1-0] = a7 | tae | Sum aa 
rT aoo | 12-75 | 1240 1 | 186 | B15 BOE 
4 10°00 10 11:00 12 10 na oT 
5 S74 | 10-10 | O61 20 | ek | Te be 
6 sie a0 508 a1 140 me Lo 
7 750 8°70 8:25 2 1-25 Oo 
8 6:86 | 7:00 | Th 93 | 19 | 180 18g 
0 ea | 790 | oe | vo | bye 10 
10 soa | 000 | 616 2% 80 | bOt oe 
n 5-00 5°80 650 6 “80 Bol “8 
12 4-38 | 508 sl a Rn ool 7” 
1B 27 was | dag 28 | 74-0 
ia aia 300 oa 2 “56 “et “a 
6 om 7 a0 0 “0 “8 “ss 








Thickness igre] Cast 




















imInones. | iron. | Iron. | | | 
tbe, tie, | tos. Yb. tb 

Li6th. Saad | S800) asl | 29Fe | MTOR) O84d | Idéth, 
13th, 4-687 | 610k | G7KL | Sed6d) TNT | 4°67 | 1-BRR. 
3.208hm, Tom | 7-056 | 8-672 | 8-908 | 11-799 | 7-081 | Bl6rhe 
1th 9875 | 10°908 | 11-668 | 10°098 | 14-888 | 9°37 | 1-ith, 
B-Lishe, LTO | 12760 | Leaatt | S18 72 | 18° 19 6.16the 
35the. 149002 | 15°81 | 17-344 | 16-400 | 22 002 

‘7-16the, 167406 | 17-865 | 20-294 | 10-241 | 25° 406 | 73 
Lebalf. 18°760 | 90-417 | 93-195 | 21876 | 99°667 | 18760 | T-balf 
9-16tbs, 21-004 | 22-060 | 26°016 | 24-609 | 83°975 21-004 | ube 
S.the. 98-497 | 25-891 | 28°906 | 27-944 | 97-088 | 28-497 | SBtbe, 
116i 25-718 | os-o78 | 1-797 | BO-O7S | 40-792 | 25-761 [TE-LBthe, 
‘Seithe, 25-125 | 90-025 | G4 -Oets | 82-81 | 44-200 | 25125 Sith 
1.-16tbe, 30-460 | 38°177 | 97-878 | 85-647 | 48,908 | 80-460 [18-I6tbe. 
THthe. sa-ni2 | 35-70 | 40-460 | a aME | OL-MT | SIR | Te, 
1W-lbthe. 80-160 | 88:31 | 49°309 | 1-016 | 55°026 | 35-186 [15-20ube, 
Tinh 577600 | 40-88 | 46-200 | 48°760 | 59-999 | 87-00 | 2 ines 

















| 
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WEIGHT IN PARTS OF A POUND OF A SPHERE 1 IN. 
DIAM. OF VARIOUS METALS. 











tow. | c= . 
Suse | Bonen ir. | — | wit Steel. Lead. | Tin. | Zino. 
we | 180 wr | 16 | Ms | uy) +a | 199 | 133 





HOOP IRON. 
Weight of 10 Féneal Peet. 





‘Width in Inches 


and Parte. ' fa Lp tb) aa] te [ats slafal ao 








No, of Gauge .| 2l vat || a 18} 17 | 16] 16 | 15 
‘Welghtin be nd-€86/-655 ai 00}2-08)27913-40 8° 72}4°70'6'06 6°89)8+06 10:85 11-84 
Parts. / 


TAPER ANGLE IRON, OF EQUAL SIDES. 


wiasjaa} uo) a 























rest of Siesta ‘Tolekess of Thletness at | Weight of Ooo Zuigost 
os Feges Tout ‘Deoimal Parts. 

4 sin. | 4-0 

$ ' 10-87% 

z te 8°95 

By fe fl $3 

a Stan 875 

Bt i : 

bare Hf 








TAPER T-IRON. 








wintiot | mein Deyn | Zickness of | Thickness of | Uuitorm | Wolght of One 
Top eblein| Team" | on tabie st | Top Tubioat | rhickniw of inal Sor 





a ab bin, tin, vein. 6-0 
3 2 3 i } 80 
2 8 % 4 4 om 
a a FY | Sta | 65 
2 iy wt ; 3:5 
2 u tr + ) 4 2875 
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WEIGHT OF CORRUGATED IRON ROOFING. 
B. W. Gauge, Size of Sheetay 


16 Gfeet x Qteet toB fect x x 
Wo. 6. XP yw n x x 
2% 6 x2n BH x x 
2 6.2 x20 7, x x 
“ BF OR OT x 
6 eee F x x 











DumeerofBoin 4 HF 4 9. PG rea ulia) 2 |a|s 
ea 
i 





Weight of Hezagon 017 -u57}*128}-267 « 490,-7901° 109°143°77)5-60. 8°75)17-295%5 
(ead. 


























‘Nut and | 
Weight of SquareNut 021-070, 164-92) -559\-eed1-s1 86 4-427-c010°s0 21-004 
and Head. | aes | | 
WHITWORTH'S SCREWS WITH ANGULAR THREADS. 
omberot | py Nomber of Number of 
Diameter in Diameter in | Diameter in 
tec | twas | Pisa | sige | PES mest 
i | 0 | Ww 6 a 3 
a 4 4 6 3t at 
‘i 20 Wi 5 34 3b 
* 18 wo] 6 i BR 3 
. ww | Hi 4 3 
% | id H 2 4a 4y ay 
+ | 2 | 2 a { cr 4 
i nu} lk 4 4a By 
i 10 oH 4 6 a 
i 9 a 4 5h 24 
1 : 4 54 ay 
yu 7 2 34 58 2% 
y 7 oH 3b 6 








Angle of threads 55° in every instance. 

The threads do not intersect at their sides, but are rounded off 
one-sixth both at top and bottom, making their depth equal to two- 
thirds of the pitch. 

The number of threads to the inch in square-threaded screws is 
generally half the number of those in anj threaded screws, and 
the depth equal to the space between the threads. 
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4a, 





WEIGHT OF CHAINS. 








Diameter of | Weight Dinmeter of | Weight 
‘Link Hineal Tank Linest 
in ioohew. in Tbs, im aches, in Tha, 


Duper ot | ata ye 
pret | ee, 
tn feats, | he 














“0 i 5-3 1 

“68 u “16 i | 

% “0 ry 746 is | 
33 it 816 a 
| he 9a rT 
: 238 Wy 10:50 1 
% 3-00 a 1g q 
8-07 1 13-16 2 
is 450 ab 14:50, a 
To Find the Safe Loud on Chains, 








(Diam. of link in cighths of an in 


= safe load in tons. 


v 8 
(8 % weight to bo raisod) — diam. of link in cighthe of inch. 







































WEIGHT AND STRENG’ OF ROUND ROPES OF HEMP 
AND WIRE, 
Hemp. Iron Wire. } Steel Wires 
Girth or |Wotght por|treaking|| Girth or Weight per|Breaking| Gieth or Weight por|Breuking 
‘reuse Welent | Circus | “Fainods| Ween | ciroem’ | Suthoa| Welgue 
Terence Peet erence of Six Foot, 
tnt taTaches, in Iba. 
i 1 n I 
ul | iu | u | i 
it 
a] 2 |G in 2 4 it 
1-70 ry 4 ay i a 
a0 | ay rH 8 y pn 
aa | i || 3 a i ry 
a1 | ob |} 4 a a: 
ct 9°65 tI bi cy a ot 
a) fF 18) 3 3 | i 
5 | 60 | 6 af 6 py St 
oy | 7-86 6 py co) a ot 
6 | oa | wm | ay 6 
t | oo | sb i} 8 ia a OE 
7 | iam | of | oe § 8 sry 
% | 16s | mi | 3 & a q 
| ieee | ae | # aE H 
fy | 16 is |] 3h | 10 3a 
8 | g1-05 | ice |) ue | 2 8 10 
ay | mraa | a8 a | 19 4 12 
wo | 2-00 | 20 ut w 1 Bw | 
Ws | Bes 2 ‘ u | 
me | aia5 | any 4a 15 
iy oo | | 6 | 
w | naa | 4 18 | 
a | % 
5 25 
ol 
4 ES 
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To sind the Breaking Weight of Round Hopes of Hemp, Iron Wire, 
and Steel Wire. 
(cireum. i 
5 
Iron wire (circum. ins.)* x 1:5 = breaking weight in tons. 
Steel wire (circum. ins.)* x 2:5 = breaking weight in tons. 
Factor of safety for hemp, iron, and steel ropes = 3. 





Hemp breaking weight in tons. 








To find the Weight of Hemp Ropes. 
(Cireum. ins.) x 26 = weight in Ibs. per fathom. 


ALLOYS OF METALS. 


Yellow brass, 2 parts copper, 1 zine. 

Rolled brass, 82 parts copper, 10 zine, 1-6 tin. | 
Brass casting, common, 25 parts copper, 2 zine, 4°65 tin. 
Gun metal, 8 parts copper, 1 tin. 

Copper flanges for pipes, 9 parts copper, 1 zine, 0-26 tin. 
Bell metal, 8 parts copper, 1 tin, 


IRON TO RESIST THE ACTION OF FIRE. 


The following mixture of iron is recommended for fire bars, furnace 
plates, gas retorts (iron) and any other ironwork required to resist the 


action of fire :— 


80 per cent, Ridsdale. 
20 per cent. Siemens Steel Scrap. 


‘This is said to make a kind of pyrostatic iron, the high fusion point 
being due to the small percentage of carbon present in the 


mixture. 
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TABLE 
Of the Velocity and Force of the Wind. 








Miles per Hour. | Feet per Second. Propane Description, 
A ES [9 Handy previ, 
3 re On ! | Inst perceptible. 
tie | ai 
ry 2 rig) eee 
F ae | fa ee 
85 61:34 6-037) ‘High wind. 

2 Pie ps Very high wind. 
7 aes ett | ‘Storm or tempest, 
70 102-71 24-153 Gree sora 

100 er 39-200} | Harsicane, 





The pressure or force of the wind is as the square of its velocity. 


The square of the velocity of the wind in feet per second x “002288 
= pressure in Ibs. per square foot. 


The wind pressure upon a cylindrical surface is one-half, and on a 
spherical surface one-fourth that which is exerted on a flat surface. 


SPECIFIC GRAVITY AND WEIGHT OF VARIOUS 

















SUBSTANCES. 
‘Specific | Specific i 
Ss | Granty | Wee 
Name of Substance. | Weight (EP#2°%) Name ot Substance, | Weight [CHD FOt 
Ber lavoirda- loolBt Per | |Avoirdu- 
pole. | [Gunces| Po! 
» 8,240 515 
«| 8,480 630 
‘| 080) 180 
187 | Brickwork 1,792 2 
1a 12 | Cement, Fert sand 1,44 cy 
960] 60 
a Chalk . 2,968} 148, 
Charooal, Oak < : : '398] at 
cay OS gm | ag 
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SPECIFIC GRAVITY AND WEIGHT OF VARIOUS 






















































SUBSTANCES—Continued. 
» Oey | 
| 82,9 rose | Sa,9° | Weick 
Mame of Bubvidace, | Weight OohFoot Name of Bulotance, | wees ub ee 
‘Der tt Ibs, ‘per 
‘ow! Fs. in avoir (cpr Phin Avotnea- 
Ounces. pois. | Ounces. | pols. 
Clay paddle. . . .| 2560 160 Maple. ~~ a 0 
Con anthenoite, solid) 1.280 | 80 Marbles! 2720) 170 
 bitowauous 200 | 75 Mast.) 2) SSL ame) as 
) cannel, Sootots 78 Masonry 220 | 140 
” ” 80 Merot + Wt cy 
Kees Sa Mortar 1700 | 110 
S) wtored fa usual | tg Mode. 25 5 ¢) also) 09 
Se Bitein | Ble 
Pe piwiasl| os| wa ete | oe 
” work -g {Oll, } 
ce wall wn Vad oa os| 38 
trom, usworks | whale (train £7 
un Sale aT wo) 
Conorate = + | tao 3 | oe 
omer sect aud wire | N00 S024) ego) a9 
Cort’ se | 199! 9 
Enrth, iowa © 2: |) 1,000 +} a} age 
Bbooy. . |: | 1,200 : Bo 
Hirred plaead pro! 600 ‘a0 | ago 
x ‘pro r 
se toate Ue” momered || 2008) | 1a) 
FireChay,uataral ” "| 9800 fortitad nace = en] 1st 
Tre-Clay, uatural - lind sions. a 
"burned in blooks| 2,080 SOP 2 2610 | 165 
Wag, Yorkshire. id, damp 1958| 18 
Flint : 2 rao | $9 
Froostons . sandstone, 2623 ao 
Glass erown) >! || a, i A ) asa 
” pie + + | 9680) 180 [Shingle . 5. . | 1on0 6 
a. See. . Soe 187 Silver, puro. . . .| 10480 os 
Gala, pure ‘age 3,210, ida +] 1oge8 | 658. 
dard a ‘| 380) 380 
Rares a 8 
ii) g) 3 
Pees: at a 
Tau ia) pe 
: | le 
21,0008 | et 
rsa | Sn 
| ‘| os 
++) Bie | 88 
‘Yorkshire ag 228 
yey BE # 
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MISCELLANEOUS ARTICLES. 


Bale of flax ieee oP AL use de. ce COWES. 
bulk : - = Seubie feet, 
Barrel of tar. «4 + 4 « + 26$ gallons, 
Batters . . . . . . . ~ Boards 7 inches wide. 


Bnshel of coal . wey od, BOT 
Bushelofcoko . . . . . . 45 
Cable's length . . . . . . 240 yards, 
Gnsk of blackleal . . . . . lldcwt. 
Chaldron ofcoal 2. 2 1. 20h , 

124 (0.15 ewt. 





Cord'of wood . . . + . . 198 cubic fost, 
Deols. . . - - - + + + Boards 9 inches wide. 
Dozen tu. es articles, 


rele steel » + © + «+ © 120 ]bs, 
jer ofload . + + + 1} owt. 
See) Huta wa) teas dog, 
ion ofdeale . . . « « 120 in number, 
” mailg . 2 1 es 120 ” 
Koelofeoale . . - « - 21 tons 4 ewt. 


Load of bricks - + + + + 600 bricks. 
" inch boards. . . 600 square feet. 
» 2-inch planks . 300 square feet. 





” lime. . . + . 82 bushels. 

» mewhay . . + + Wewt, 32 Ibs, 
“ oldhay. . . oo. WY 

” straw. . . 11 4 64 
< : + 86 buahela, 


50 cubio feet. 
oe 40 ” 
a ris en ce sms 1000 tiles. 


Mat of flax (Dutch). . . « . 126 Ibs. 

Pigofballst . . . . . . 56, 

Planks . . . . . . « « Boards 12 inches wide. 
Quireofpaper . . . . . . 24 sheets, 


Reamofpapor . . . . . . 20 quires, or 480 sheets. 
Roll ofparchmont . . . . » 60 skins, 


Sackofcoals. . . . » » » 22d lbs. 
seme er + ee BO articles. 

















ba sreaacercronsagenans 


BEETS 


3882 


et 





gHeneas) | ys 





4 
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ite tie weight 


FLAT BAR IRON. —IWeight in ils. of a Lineal Foot, 











esaese 





Begeseae2gee2e53293 





y 8°84, the product wi 


\ds of a lineal foot of such specimen. 





‘Thickness in Parte of an Inch, 


SZESRTS2SSESRSRRE ESS 





S2eS2 282285238 255289 
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Handy Multiplier jor Wrought-Iron, 


Ifthe area in square RL ee 





be multipli 


SSESSE85 


sSnahews 





iron, 





ROUND BAR LRON.—Weight in ths. of a Lineal Foot, 


4|geg2ggeeceasEsgescaasaeecaaes 


Sanaa coneaaasttea oneness 
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SQUARE BAR IRON. 


Weight in lbs, of a Lineal Foot. 





Side in 
Inebes, 


Bide in 
hes, 


Weight 


Weight 
in Ibs, 


in Ibs, 


Sidein | 
| Inches. 











SHEET IRON AND STEEL. 


Weight of a Supersicial Foot in Pounds and Fractions, with Corresponding 


Number and Thickness of Birmingham Wire Gauye. 





























‘Thickness Weight per |. Welgnt per 
No.ot | inPartsofan | Square Hoot No.of Square Foot 
Birmlagbam | "tach. ‘nits. Birmtagham in ibe. 
Wire Gauge. | Board of Trade Wire Gauge. 
‘Standard | Tron. Steel. Tron. taal 
apy! i 
1 he-00 2-90 9 1-64 | 1-673 
2 1136 11-587) 90 1-40 | 1-498 
8 0-30 10-608 2k 1°28 | 1-206 
4 9°62 9-710 9B a) iue 
5 8-80 8-975) 3 1°00 | 1090 
8 8:12 | 8-282) 4 0-88 | 0-808 
7 7-50 | 7-344|| 35 0-80 | 0-816 
8 6°60 6-782|| 96 0-78 | 0-784 
9 6:92 | 6-uss|| 97 0-64 | 0-658 
10 5-40 | 5508 || 98 0-56 | 0-671 
1 4°80 | 4-896) 6a | 0-680: 
a 4°36 | 4-447 | 90 0-48 | 0-490 
1B 8-00 | 3-876|] 31 0°40 | 0-408 
“4 3-32 | 3-386 '| 92 0°96 | 0°987 
15 2-88 [2-938 |) 88 0-88 | 0-898 
16 9-60 / 9-652! 84 0-28 ; 0-286, 
1 2-32/ 2-366 85 0-90 | 0-940, 
8 2-00 | 2-040! 96 0-16 | 0-168, 





! 
{ 
i 
i 
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17, Stores Ledger, 
Tato which the entries in the Har two books are posted to 
the credit of the several account FE eae Lead 





Pipe," ** Weought-iron nese and the 
the several invoices are posted to the debit of the several 
accounts, At the end of each half year the balance of each 
account represents the stock on hand. ‘This latter is proved 
pie correct or otherwise by the result of the actual stock- 
taking. 

18, Carbonising Book—Daily and Weekly Statements, 

Containing record of the state of the station-meter taken 
twice in the 24 hours (in large works the state of the meter 
is recorded every hour); the quantity of coal and 
used daily, the production of gas por ton, and the total daily 
production; the number of benches at work, stokers, &. 
Bach page serves fora week, and is then added 4 es ee addi- 
tional line is left at the foot of the page, on w1 
for comparison, tho particulars of the total of reper 
ing week of the previous year. 

19. Public Lamp Register, 
Gives particulars of the numbor of amps lighted each 
the hours of lighting and extinguishing; the hours 
He lamp, the total hours burning; a shes into which m4 
number of hours, weekly, can be added, and another for 
remarks. 
20. Test Register, 

For noting the results of the different tests of the illuminating 
power and purity of the gas. 

21, Shareholders’ Register and Address Book. 
22. Seal Register and Dividend List. 


23. Register of Calle. 
24, Register of Tranafere. 
25. Transfer Certificnte Book, 


Containing certificates of the registration of shares, to be tort 
out, leaving counterfoil bebi 


26, Invoice Book, 
With blank leaves, into which are gummed all inyoteas for 
goods received. 


27, Minute Book, 
A lettered indox at tho beginning of this book is handy, 


_aih 


al 
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A few other account-booke of a less Scat character may be 
neefal; but the above aro indispensable in a woll-regulated gas 
‘company. 





Discount for Early Payment of Gas Bi 


amount due — consomed (excluding the meter-rent), but the 
premium varies yughout the pane from 6 to 20 per cent. ; some 
Soctey iigltg( si eradtedcd aealo ‘of Gleoouinta wotording th: thi 
as consum 

id dele vor adopted, has been found highly beneficial, 
saving in collecting, and reducing the percentage of bad debts. 





FORMS. 
Renouncement of Proposed New Issue on the Tranafer of Old Shares. 


I, John Thompson, of Tipping Street, Noweastle, horoby renounce 
tay it to any | DE tho now Shares about to be issued by the 











Gas jay, in favour of William Jones, of Brond Street, Man- 
chester, 
(Signed) — Jous: ‘Puosrsox, 
To the Secretary don, 1, 18— 
of the Gos Company. 


enunciation of Shares nowly Allotted, 


1, John Wilson, of Birmingham, boing the holder for proprietor) of 
—— Bhares in the —-— Gas Company, do hereby renounce the 
same to.and in favour of William Jackson, of Bristol. "And I, the said 
William Jackson, hereby ngree to accept and take tho snid Shares, 
subject to the Conditions ‘on whieh thoy aro allotted. Dated this — 

of paant ‘One thousand eight hundred and —— 


Signed hy the, said 
mab in te! Joux Wirson. 


presence of 
(Here Witness signs.) 
by. the said) 
‘illiam Jackson in Wau Jacson. 
the of | 
(Here Witnexs sims.) 
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Declaration for Loss of Sealed Share Certificates, 

1, —. of do hereby solemnly and sincerely declare 
that [ am possessed of and entitled to in the ——— Com- 
beryet ae, and nan = are iat as my property, 
an a Y are not p. ‘or assigne any person or 

P any considerntion 














whomeoever for money advanced thereon, or for an; 
whatever. And I further declare that 1 have made diligent 
the ——, and can nowhere find the same. And I make thin 

solemn declaration conscientiously believing the same to be true, and 
by virtue of the provisions of an Act made and in the Stl 
and 6th years of the reign of His late Majesty King William the 
Fourth, intituled “An Act to repeal an Act of the present 
of Parliament, intituled ‘An Act for the more effectual abolition of 
Oaths and Affirmations taken and made in various departments of 
the State, and to substitute declarations in lieu thereof, and for the 
more entire suppression of voluntary and extra judicial Oaths and 
Affidavits, and to make other provisions for the abolition of un- 
necessary Oaths.” 

Declared at , One thousand eight 

[The above Reclacatlon is to eer, before a Commissioner to 
administer Oaths in Chancery in England, Any person making a 
false Declaration is declared guilty of a misdemeanour.] 








Indemnity for Loss of Shave Certificates or Dividend Warrant. 
Company. 

Whereas ,in the Company called the ———, numbered 
——, being the proporty of » the undorsigned, h— by accident 
been lost or destroyed, and the said Company have consented to give 
on being indemnified for so doing. Now, in consideration of 
the said Company #0 granting to me, the said » 4 ———,, wo. 
the undersigned and do hereby severally, and respec: 
tively undertake and agree to save harmless and — i 
the Directors for the time being of the said Company of and from all 
losses, damages, and expenses which they, any or eithor of thom, 
may sustain, incur, or be put unto, for or in consequence of their 
0 granting such new ; and also from and against all claim 
or claime to be at any time hereafter made upon the said Company 
for or in respect of the original by any perton of porsons 
whomsoever, 

Dated this — day of One thousand eight ‘hundred 
and —, 



































_iil 
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Declaration of Transmission of Shares (from wife to husband) in 
consequence of Marriage, 








I, John Smith, of -——— in the county of ————,, do hereby 
solemnly declare that on the day of ———, One thousan 
eight hundred and —, I was married at —-—— church, ——, 

in the county of ————, to Mary Baker, 








—— aforesni , and that the accompanying docu- 
mont is a true copy of or extract from the marriage ister of 
churel: ———, and that the said Mary Baker referred to 
in the above-named register is the same person whose name now 
tears in the books ag a shareliolder in the ———— Gas Company, 
that prior to the celebration of the aforesaid marriage neither any 
deed of settlement or any other deed or document was prepared or 
executed upon any trasta affecting the pecuniary interest or otherwise 
of cither mysolf or tho said Mary Bakor, And I do make this solemn 
declaration conscientiously belicving the same to be true, and by 
virtue of the provisions of an Act made and passed in the 5th and 6th 
pe in the reign of His Into Majosty King William tho Fourth, 
itituled ** An Act to ropoalan Act of the presont Session of Parlin- 
ment, intituled ' An Act for the more offectual abolition of Oaths and 
Affirmations taken and made in various departments of the State, and 
to substitute declarations in lieu theroof,’ and for the moro entire sup- 
pretsion of yoluntary und extra judicial Oaths and Afiidayita, and to 
make other provisions for the abolition of unnecessary Oaths." 
Declared wt —, this day of ——, One thonsand eight hun- 
dred and ——, before mo. 
[he above Declaration is to be made before «» Commissioner to 
adininister Oaths in Chancery in England.) 


Authority to Pay Dividends. 


epee 18— 











Payment of Dividends. 

I, the undersigned, ————, of —_——,, being a shareholder of 
and in the undertaking called the ——— Company, do hereby 
request that all Dividends and Interest due tome on the Stock or 
Shares now rogistered, or that may horoafter bo registered in my 
name may be paid to ———,, o! , until further notice, 
whiose receipt shall be a sufficient discharge to the Company for the 
payment of the same, 


Siguature 


Dato 








* Spinstor or Widow, aa the cace may be 
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Cartifieate Showing that Income-Tn haa heen Deduoted. 


This is to certify that on paying to John Brown the sum of £45, 
being the amount of one year’s Dividend (or, one half year's Dividend, 
as the case may be) on Shares (or Stock) to December 31st, 18—, I 
deducted for Income-Tax the sum of 188. 9d. 

Pro the A————- B _—_— Gas Company, 
Wirsaam Joxxs, 
Secretary. 
Form of Prowy. 


A. B., one of the proprietors of * The ———— Company,” doth 
hereby appoint 0. D., of ————,, to be the proxy of the A.B. 
in his'absence to vote in his name upon any matter relatingto the 
undertaking proposed at the meeting of the proprietors of 
Company, to be held on the —— day of —— next, in such manner 
ua he the said 0. D. doth think proper. In witness whereof the said 
A.B. hath herennto set his hand (or, if a corporation, way, the 
common seal of the corporation) , the —— day of ——, One thousand 
eight hundred and —. 





TERMS FOR LEASES, ETC. 


England and Iretand, Scotland, 
Lady Day. . . March 26th | Candlemass . . . Feb, 2nd, 
Midsummer | ; Juno 24th. | Whitsunday. . . May 16tb. 
Michaelmas . . Sept, 20th, | Lammas, . . . August Ist. 
Christmas. . . Dec. 25th. | Martinmas . . ~ Nov. 11th. 





When a Scottish term falls on Sunday, the Monday following is 
considered term day. 





LAW TERMS. 
England and Ireland, 
Hilary or Lent. , Begins, Jan. With. . Ends, Jam. 81st. 
Koster. , . + oy Aprilleth. . ,, 

Trinity . 1. « « » Moy 22nd. . ,, Juno 19th, 
Michuelmas. . + » Nov.2nd,. . « Nov, 25th, 
Scotland, 

Candlemass . . . Bogins, Jan. 15th. . Ends, Feb, Srd. 
Whitsunday. : . 4 May 12th, . June 2nd, 
Tamms. |. . ., Junei7th, | Jaly bth. 
Martinmas . . - wo Nov. 24th. » Dee. 20th. 
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SIZES OF DRAWING PAPER. 


Beth, Ft tn. Wein, Pe dn. 
Antiquarian. .4 4 x 2 7 |DoubleQrown . 3 6 x1 8 

5 extra 4 8 x 8 4 | Imperial. 2. 2 6 x 110 
Double Elephant $8 4 x 2 8 | Soper Royal . 2 8x1 7 
tes. 1 « » 210 x 2 2 | Roy sls MO DF 
Columbia =. . 210 x 1 11 | Medium. 110x145 
Elephant . .2 8$x 110$]Demy . . . 1 8x1 8 

TABLE OF COLOURS 
Used in Meohanical and Architectural Drawing. 
Work. Colour. 

Brickwork in plan or section . Carmine or crimson lake. 
Brickwork in clevation . - . Vonetian red orcrimson lake mixed 


with burnt siewna, 
Brickwork to be removed by al- 
terationg . - . - = + Burnt umber. 


Concrete works . « + + Sepia with darker markings. 
fe es + . + Burnt umber, 

Earth. . . - q Burnt umber. 

Flintwork. = Pruszian blue, 

Granite . . ‘ Parple madder or pale Indian ink. 
Stone generally . F Yellow ochre or pale sepia. 


aerate : . . Indigo and lake or Prussian blue, 
English timber (oak excopted) . Raw sienna, 
Oak » Burnt sienna or Vandyke brown, 





Fir and other light timber . . Indian yellow or mw sionna, 
vr. . Indian red. 

Costiron. . . . « « « Payne's grey or noutral tint, 

Wronghtiron . . . . . Prussian blue. 

Btool, 7) » Indigo with a little Inke. 

Bross. . - + + + . + Gamboge or Roman ochre. 

Gunmetal . . . «© « + Dark cadmium. 

Taare. + Pale Indian ink, tinged with Indigo. 

Mosdowland. . . - |. - Hooker's greon. 

Ghyeffecta . . . - . - Cobalt blac, 


‘The prosence of any slight groasiness, preventing tho laying on of 
the colours evenly, may be counteracted in its effects by dissolving a 
Mite Ls pr ox-gull in the water with which the colonrs are mixed, 
‘The should always be used in mixing colours; the latter being 
rubbed in separate divisions.of the slab. 
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EPITOME OF MENSURATION, 
Of the Circle, Cylinder, and Sphere. 


The areas of circles are to each other as the squares of their 
diameters. 

‘The diameter of a circlo boing 1, ite ciroumforence equals oe 
pe diameter of a circle multiplied by 3°1416 equals its circum 

nee. 

‘Tho dinmoter of a circle is equal to 81881 of its ciroumference, 

The square of the diameter of a circle being 1, its area equals 

A. 


‘The diameter of a circle squared and multiplied by *7854 equals its 
ares. 
‘The internal cireurnforence of a cylinder multiplied by its length or 
height equals its concave surface. 
1@ area of the end of a cylinder multiplied by its longth equals its 
solid contonte. 
The area of the internal diameter of a cylinder multiplied by its 
depth equals ite cubical capacity. 
@ square of the diameter of a sphere multiplied by 81416 equals 
ita convex surface, 
‘The cube of the diameter ofa sphere multiplied by +5286 equals its 
solid contents. 
‘The Pseaqe ofa Wie! 1 foot in diameter and 1 foot in length 
equals 4°806 imperial gallons. 
‘The capacity of a cylinder 1 inch in diameter and 1 foot in length 
equals -084 of an imperial gallon. 
Tho capacity of a linda 1 inch in diameter and 1 inch in length 
oquals -0028B2 of an imporial gallon, Hence— 
‘The capacity of any other cylinder in betas flee is ob- 


tained by multiplying the square of its diameter by ite pes 
by tho number of imporin! gallons contained in the of its 
measurement. 


‘The eapacity of a sphore 1 foot in diameter equals 3-268 imperial 
gnilons. 
‘Phe capacity of a sphere 1 inch in diameter equala -001888 of an 
inl gallon. Hence— 
‘he capacity of any other sphere in imperial gallons is obtained 
multiplying the oubo of its diamoter by the number of 


gallons contained in the unity of ite petptie 
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Of the Square, Rectungle, and Cube. 
The side of a square equals the square root of its aren. 
‘The area aoe equals the square of one of its sides. 
aS s sisecnal & square equals the square root of twice the square 


0 aide of 8 square is equal to the square root of half the square 

The si ofa square equal to the diagonal ofa given square contains 
bat reg ei als ita ength multiplied by its breadth 

wo aren of a le equals its length multipl y ita breadth, 

‘The length of a roctangle equals the area divided by the breadth ; 

or the breadth equals the arca divided by the length. 
side or end of # rectangle equals the square root of the sum of 
the diagonal and opposite side to that required, multiplied by their 


Mie ding al le the f the of th 
i in a rectangle equals the square root of the sum of the 
squares of the buse and perpendiewlar. 


‘The solidity of a cubs equals the aren of one of its sides multiplied 
by the length or breadth of ono of its sides. 
The length or breadth of a side of » cube equals the cube root ofits 


y. 

‘The capacity of a 12-inch cube equals 6-282 imperial gallons. 

OF Triangles and Potyyons. 

‘The sum of the squares of the two given sides of a right-angled 
triangle is equal to tho square of the hypotenuse. 

‘Pho difference between the squares of the hypotenuse and given 
met of a right-angled triangle is equal to the square of the required 
ai 


‘The area of a triangle equals half the product of tho base multiplied 
by the perpendicular height. 

BRatplAp Stacy aeqclar polrgon mollipliod by ita apotiegm,, or 
Perpendicular, and by tie nambar ofits sides, oquals twice the area 


Of Eltiqnes, Cones, and Frustums, 

‘The squaxe root of half the sum of the squares of the two diameters 
of an ollipso, multiplied by 8*1416, equals its eircumference. 

Tho product of tho two axos of an cllipso, multiplied by °7854, 
‘oquals its aroa, 

‘The solidity of a cone equals one-third of the product of its base 
multiplied by its altitude, or height. 

Tho 6 Of tho diameters of the two ends of the frustum of a 
cone edie to the product of the two diameters, and that sum multi- 
pliod by its height, and by -2618, equal ita solidity. 
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Table of Common Fractional Parts and Equicalent Decimals. 














‘Common Common Common, 
Fractional Decimals. | Fractional | Decimals | Fractional | Decimals, 
Parts, Parts, Pere. | 
1-100th “01 d1dthe 710the ) “7 
1goth =| -01L i] a1-14ths w0chs | +9 
180ch =| «| 0195} 1B Lathe 1-9th “m1 
170th =| -0143, 118th 29ths | -a999 
160ch | 0168 218ths | soe) aaa 
10th 02 3.18ths 1 5.9the +5565 
140th +025 418ths 1 7.9tbe “TTT 
1.30th 0883, 5-18ths "Bathe | +8888 
1-20th 105 6-18ths 1-8th 1195 
Ligh +0508 «|| 7-18the some’ | 78% 
118th 0555 || 818ths 5-8ths +685 
1irth 70588 | 78the | -815 
116th 0625, | 27th | 148 
8.16ths 1875 ‘a7the +2857 
5-16the “3125 | 8-7the +4985 
T.16ths +3375 | 47che =, “5714 
916ths | “565 Sithe =| *7142 
1L-16ths | *9875 67the =| “8571 
1816ths | «= *8125 | 16th "1666 
16-16ths 9875 | Béths | “838 
1-16th 0666 | loth ik 
+1883 | abthe fwd 
+2666 8.6the 6 
4666 | 46the | 8 
5883 | 4th 5 
11-16ths +7338 | Baths “5 
18:16ths +8606 18rd +8398 
1416ths +9838 i 2 8rde +6666 
Lath 0714 L-balt 5 
S-14ths 2142 1 1 
4140 +2867 i 
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ARITHMETICAL AND ALGEBRAICAL SIGNS. 








= The sign of Equality, and gignifies «yu to, a8 2 added to 3 
+ Addition So apled ox ments aw hi k8 
om ” Subtraction a minus or less, as § — 4 
x » Multiplication _,, multiplied iy, aa 5 x 3 
+ Divi  Mivided yas BA 
{ess 
j= 2 
Proportion, : signifies é to, or to, : : signifies so is. 
Thus, 2: %::4:6signifios that as 2is to 8 so isd 
to 6, 


Evolution, or the Extraction of Roots. 


¥ Tho sign of the Square Root (termed the Radical sign), a6 
¥ 16 = 4, i... the square root of 16 is equal to 4. 


Vv ww Cabe Root, as 4/ 64 = 4, ie, the cube root 
of 64 is equal to 4, 
v i Bi-quadrate, or fourth Root, ¥ 16 = 2 


Tnrolution, or the raising of Powers. 


# sigaifios to bo squared, as4* = 16. The small figure is termed the 
\dex or Exponent. 
a » to be cubed, as 4* = 64, 


— Avinculum placed over two or more figures, thus 3 + 6, signifies 
that they are to be taken as one quantity. ‘Thus : 
$F x 4 = 89, significa that 8 plus 5 multiplied by 4 = 82, and 
vo? — & = 4, signifies that 5 squared, minus 8 squared, and the 
square root of the remainder = 4, and 


# 20°% 12 _ 9, signision that 20 multiplied by 22, divided by 80, and 
30 the eube root of the quotient = 2, and 


ax psa 








= 60, signifies that 24 multiplied by 6, and 12 
multiplied by 8, addod together, rnutipied 
by 4 and divided by 12, the quotiont =60. 
{] 0 Brackets; «7. 12 — (8 + (4 x 2] = 1, signify that the 
product of 4, gesalied by 2, adde: to 8 ‘nd the total sab- 
tracted from 12, leaves 1. 
«7. is used to signify the word therefore. 
+.+ ig used to signify the word because, or since, 
9 is used in the Chain Rulo to signify how mony. 
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Freneh tonnes x +964 = English tons. 

Pounds on square inch x 144 = pounds on square foot. 
Pounds on square foot x 007 = pounds on square inch. 
Miles por hour x 1-487 = feot por second. 

Feet per second x “682 = miles per hour. 

Metres x $281 = English feet. 

Litres x °2202 = imperial gallone. 

Hectolitres x 2°7612 = English bushels, 

Grammes x °002205 = pounds avoirdupois. 
Kilogrammes x 2-205 = pounds avoirdupois. 
Diameter of circle x 8:1416 = circumference. 
Circumference of circle x -31831 = diameter. 
Diameter of circle x -8862 = side of equal square. 
Cireumference of circle x +2821 oe of 
Diameter of cirele x +7071 = side of i 

Circumfacence of circle x 2261 = side of inscribed square. 
Area of circle x +6866 = side of inscribed sqnare. 











Side of square x 1°128 = ual circle. 
Side of square x 8-645 = circumference of equal circle. 
Bide of square x 1-414 = diameter of circumscribing ci: 


Side of square « 4°448 = circumference of efroumseribing circle. 
‘Square of diameter x ‘7854 = aren of circle. 
Square root of area x 1-12887 = diameter of equal circle, 
Square of dinmeter of sphere x 8-1416 = convex aurface, 
of diameter of sphere ~% +5236 = solidity. 

Dieter ebebees x *806 = dimensions of equal cube. 
Diameter of sphere x -G6067 = length of equal cylinder. 

‘7 pounda on square inch, 
a0 ashe of on aquare foot. 






Bach 1000 cubic feat of coal gas in a*holder x 87 = (approximate) 
weight of gas in pounds. 
The atomic weight of an elementary gaa x +0601 = its apocific 


gravity.° 
Half the atomic weight of» compound gas or vapour x -O691 = ita 


ec 
Bon pies 3d. per equare yard is £10 por statute nore 
(actually £10 18. 84.) 





* Kxoeptions to thia role occar in the ease of the vapours of phosphorus and 
srsculo, eens ‘stoma weghn aust be dosbied anda owe of merry, sin, and 
cadmium, the atomic tanta weighas of oh ols mast be halved. 
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WEIGHTS AND MEASURES. 
Troy Weights 





100 ozs. troy = 109} ozs, avoirdupois. 
8-2 gre, troy = 4 diamond gra. 
1 oz , = 160 . 


The pound troy is the weight of 22°15 cubic inches of distilled 
wator, at tho tomperature of 2° Fahr,, the height of the barometer 
boing’ 80 inches. 


Troy weight is used in philosophical experiments, and in weighiag 
gold, diver and fowsls:, ho Rranemof ald and silver eoine moany 
the proportion of the precious metal which they contain. ‘This is ex. 
pressed in 1000ths of their total weight, or in carats—24ths of their 
total weight. British gold coing are 22 carats tine, or O-916§ ; silver 
coing, 0925. Gold, if puro, is eaid to be 24 carats fino; if there be 
one of alloy, with 23 carats of pure gold, i carats fine, aud soon 
downwards. The alloy in gold and silver coing consists of copper. 
The trae weight of a sovereign is 123°274 grains consisting of —pure 
gold, 11 parts, or 113-001 grains; copper, 1 part, or 10278 grains. 
Silver coin consists of—pure silver, 222 ‘parts; copper, 18 parts, 
‘The weight of n shilling is 87} grains. 24 pence are made from au) 
avoirdupois pound of copper. 


Pennyweights. 
Ounces, 1 
Pound. 1 = 20 
1 = 12 = 20 
A carat = 4 grains, 
487°5 gra. troy = 1 i. avoirdapois, 
=1h. 











Septem and Decigatlon, 


The word septew (seven) is descriptive of the weight of the 100th 
part of a decigallon of distilled water at 62° Fubr., and under a bury 
inetri¢ pressare of 30 inches. 

A decigallon of water is the tenth part of a gallon, and as a gallon 
of water at the above temperature and pressure weighs 70,000 grains 
(10 Ib. nvoirdupois), it follows that the tenth part, or a decigallon, 
must weigh 7000 grains (1 1b.) 

Each decigallon i divided into 1000 septems; and therofore the 
septem of pure water weighs 7 grains, 


GAS ENGINEERS AND MANAGERS. 66 





Apothecaries Weight. 





Dramas, Scruples. Graing. gr. 
or Drachma, 1 = 20 ger. 
Onnees. 1 8 60 dr, 
Pound, 1 8 24 480. on, 
1 =~ 19 96 288 = 6700 Ib. 






‘The sign of the seruple is 9 ; the dram, 3; the ounce, 5 

This weight, which is now abolished, was formerly used for com- 
pounding medicines, The grain, ounce, and pound are equal to those 
of troy weight. Drugs are bought and sold by avoirdupois weight. 


Avoirdupois Weight, 








Drams, dr, 

16 oz. 

Btones, 266 Ib. 

‘Quarters, 1 3584 at. 
1 = ‘7168 qr. 
t= 8 28672 owt, 
80 = 160 578440 ton. 

1 Ib, avoirdapois = 7000 grains troy. 





1 0%. avoirda| 487-5 grains troy. 
100 ozs. avoirdapoi: ‘PL yeths ozs, troy. 

Tho imporial pound avoirdupois is the standard unit by means of 
which all commoditics, except gold, silver, and precious stones, are 
weighed, and is equal to tho weight of one-tenth of an imperial 
gallon, or of 27-7274 eubic inches of distilled water at the temperature 
of 62° Pabr., and when the barometerstands at 30 inches. A certain 
picce of platinum of this standard weight is kopt in tho Exchequer 
Office at Westminster. 











Lineal or Long Measure, 





Rods, Tnchos, 
Perches ar 12 
Poles. 36 
Loo 198 
4 = 792 
i 40 = 7920 
lea = 820 = 69360 





8 = 80 

1 link = 7-92 inches. 
100 links = 1 chain, or 66 foot, or 22 yards. 

1 league = 8 geographical or nautical miles. 
1 hand = 4 inches. 
1 fathom = 6 feet. 





wad 
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1 military pace = 25 feet. 

1 geometrical pace = 5 feet. 

1 geographical or nautical mile = 1-15 statute miles. 

1 geographical degree = 60 geographical or nautical miles. 


1 Admiralty knot = 6080 feet, 
‘The yard is the imperial standard measure of length, and is the 


distance, at the temperature of 62° Fuhr., betwoon two marks on 
certain bar kept in the Exchequer Office, Westminster. 


Cloth Measure. 


Nails. Inches. 
Quarters. 1h) Scully 
Yaris, 1 = 4 = 8 
bh. 1 = ‘ 16 86 
5 = 20 = 45 


1 WoO (COD 
‘The yard is the same asin long measure, but differs in its divisions 


end subdivisions. 





Yarn Mensure—Cotton, 
Skeins. Yords. 
Hanks. 1 120 
Spindle. i a= ih wth 840 
1 19 = 188) Sy eg) 
Yarn Measue—Linen, 
Cats. Yards. 
Hears. 1 800 
Hosp. > n= 2 600 
Bpindle. 1 = 6 12 3600 
1 1 Dy 48 14400 
Square Mewsure, 
Sq. Feet. Sq. Inches. 
Sq. Poles or Sq. Yarda. 1 144 
Perches. 1 9, = 1296 
Statute Bq.Roods. 1 802 272} = 89204 
Acro. 1 = 40 1210 = 10890 1568160 
1 160 = 4840 = 48560 = 6272640 


1 
1 square mile = 640 statute acres. 
In round numbers, fd. per sqnare yard is $10 per statute sere 


(actually, £10 18, Bd.). 


a 
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4,840 square yards make 1 statute acre. 
6150-4 Boo 





” : ich acre. 
7,840 1 Trish acre. 
4,000 »» Devonshire acre. 
Customary | 4,000, :  Somersetahire nere. 
Measure. 5,760, + Cornwall acre. 

7,840. «+ Lancashire acre, 
10,240... ‘Cheshire acre. 
10,240, » Staffordshire acre. 


To Reiuce Statute Measure to Customary. 
Multiply the number of perches statute measure, by the square 
feet in a square perch statute measure ; divide the product by the 
mare feet in a square perch customary measure, and the quotient 
will be the answer in square perches customary. 


To Reduee Customary Measure to Statute. 


Maltiply the number of perches customary measure, by the square 
feet in square perch customary measure ; divide the product by the 
square fect in a square perch statute measure, and the quotient will 
be the answer in square porches stututr. 


Square Meaxure—Land. 
Sq. Perch. Sq. Links. 
1 





Bq. Roods. = 
Acre. 1 = 25 = 25000 
1 = 4 10 = = 100000 


The chain with which land is measured is 22 yards long. 


Solid or Cubie Meast 








Cubic Feet. Cubie Inches. 
Cubic Yard. 1 1728 
1 = a7 = 46656 
Liquid Measure. 
Pints. Gills. 
Quarts. 1 = 4 
Gallon. 1 2 = 8 


1 = 4 8 = B2 

The standard measure of capacity, both for liquids and dry goods, 
is the imperial gallon, being cqual to a volume of distilled water of 
-274 cubic inches, weighing 10 Ibs. avoirdupois, at the temperature 


of 62° Fahr., and 80 inches atmospheric pressure. 





410 NEWBIGGING’S HANDBOOK FOR 
Liquid Measures used by Apothecariex. 
0-0045 cubic inches. (™m) 
(i 








Quarts. 
1 
168 
267 
886 
504 
= 1008 = 
Ale and Beer Measure, Quarts. Pints. 
Gallons. 1 
4 
Hhds, 
Panch. 1 
Butt. 1 y 
1= = 2 


Qu 
Loads or Weys. 
Last. 1 





= 1 sack = 8°85 cubic feet. 
12 sacks = 1 chaldron = 46-2 cubic feet. 
‘The imperial bushel contains 80 lbs. avoirdupois of distilled water, 
and its content is 2218-192 cubic inches, or 1-288 cubic feet. 


Table of Time. 


Minutes. 
1 

ays. 60 

Week. 1 1440 
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28, 29, 90, or 81 days = 1 calendar month. 

1 common year = 865 days, or 62 weeks 1 day. 

1 loap year = 866 days, or 62 weeks 2 days. 

1 Julian year = 865 days 6 hours. 

1 solar year = 865 days 5 hours 48 minutes 49 seconds. 
a 6 





degrees = 1 sign. 
12 signs = 1 circle of the zodiac. 


CIRCULAR AND ANGULAR SPACE. 


£9" (eeoonds) = 1, (inate. 60° = H sextant. 

= 1° (degree). 90° = {1 quadrant. 
30° = Lsign. 1 right angle. 
45° = 1 ootant. 360° = Adin 





‘Theearth moves through 860° in 2% hours, therefore 15° = 1 hour, and 
. 1° =4 minutes 


TIME IN WHICH ANY SUM DOUBLES ITSELF, AT RATES 
OF INTEREST BOTH SIMPLE AND COMPOUND. 














Years in which the sum is. |) 
Bato of sonbiess at | Rate of 
Interest — Interest 
percent. | simple | Compound || Per cent. 
| Tnteroet. Taterest. | 
‘ion ie 0-603 | 5 
a 50 35-0028 || 6 
4 40 28-0701 7 
8 383 93-4496 8 
a 28¢ 201488 | 9 
4 35 1767303 | 10 
4 2} were: 1 











47a NEWBIGGING'S HANDBOOK FOR 


FRENCH WEIGHTS AND MEASURES—DECIMAL SYSTEM. 
Weights. 

French. English. 
Milligramme = y¢yq or *001 xramme = 0:01548 grains. 
Centigramme = y45 or Ol. 01548 a 
Décigramme = 3} or “1 fe 1:5482 be 

( 15482000 
0648 dwt. 
0-08215 oz. troy. 
008527 oz. avoir. 
| 00022 Ib. 
0-0000197 ewt. 
(15432 
Décagramme = 10 grammes 08527 











Grae = t 


Hectogramme = 100 * 8-527 





Myriagramme = 10,000 soe 01968 
( 0-00984 ton. 
Quintal = = 100,000 grammes = 220-46 Ibs. or 1 ewt. 8 qrs. 


244 Ibs, 
Millierorbar = 1,000,000, 2,204-62 Tbe. or 19 ewt.2 qr. 
bs. 


The Gramme is the unit of measures of weinkt and is the weight 
of a cubic centimétre of distilled water at its’ maximum density 
(89° Far.) in racuo, at sea level in the latitude of Paris, barometer 
29-922 inches. 








Engl French. 

Grain A = 0-064799 grammes. 
Dvwt.. = 1-555 A 
Drom | = 1-71846 : 
Ounce, troy. | = 81-1085 ‘ 
Ounee, avoirdupois = : 3 
Pound ‘3 = Oded 


kilogramme. 
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_{ 878-226 grammes. 
Pound, troy. . . - - =| “0.873296 kilogrammes. 
Ow... = 508 ‘i 
1,016-05 , 
Ton =1 7 101605 tonnes, 
1 tonne x “984. 
Lineal or Lony Measure. 
French. English. 
\ 0-08987 inch. 
Millndtre = roby or “002 metro «= 0-00828 foot. 


000109 yard. 
\ 03987 inch. 











Centimétre= yhyor-0l w= 00828 foot. 
0-0109 yard. 
J 38-9871 inches. 
Décimétre = py or 'l sor per tat 0-3281 foot. 
( 0-1098 yard. 
{  89:87079 _ inches. 
32408092 feet. 
Mem = Lows =f 1098688056 yards. 
0-00062 mile. 
8987079 inches. 
. 82-809 feet. 
Décamétre = 10. métres. 2600 an 
0:0062 ~—simile. 
3,987-079 inches. 
828-00 feet. 
Hectométre — 100 ue” le 09:36 yards. 
006214 mile. 
39,870-79 inches. 
Kilometre 1,000 #2008 feet 
Myriamétre = 10,000 
Ligne or line . 


Pouce or inch = 12 lines 
Pied or foot = 12 pouces « 
Toise = 6 French feet 

The Métre is the unit of lineal measure. and is the 10 millionth 
part of 90° of the meridian. 
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English, Preach. 
25-89964 millimatres. 
Inch 264 centimétres. 
0-254 décimatre. 
0-0254 métre. 
Foot 08048 =, 
Yard 09144 
Fathom 18287 — mitres. 
Pole. 50291, 
in. 20116 e 
201-16 a 
Penne ni ={ 0-20116 kilométre. 
Mile 1,609-815 __métres. 
i 1-609815 kilométres. 
Square Measure. 
Freneb. 
‘iare 4 (tdeo OF “O01 aro) _ 
Milliare = ("Oyaq.décamétre, j = 
eget i] ooh m1 
métre. } | a 
Déciare = (uses 8q. déca- } _ 
‘Age or aq.) _ S 
Ane of 8d = 1 oq. déoamétre. = 
_j10 ares or 6q- 
Décare = | "Géoametros . 
Hectare = 1h ares or my 


décamétres . 
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The are, which is » square décamétre, is the unit of square 


English, French, 

: _{ 645-187 9g, millimatres. 
Square inch . - . - - + =| “9,000645 ,,, métre. 
Square foot = 0009 | ,, 

Square yard = 088i 5 
are perch = 25-292 |, mtres. 
Square rood | | = 1017) ow 
Square acre = 4,046-7 oe 
Square mile 2 = | 259 Kilometres. 
Solid Measure. 
French. English, 
i ) _ {edo or ‘001 stare }_{ 61°28 _ cubic inches. 
Millistare | = ={ roche ube |= 1 OOsesIT foot. 
‘ _ (xs or ‘Ol stére} 1 610-28 3, inches 
Gaaskiatire } = {rie thie métre. |= 9-95817 5, foot 
6,102-8 inches. 
: (vs orl stare =f eres 
Désiattre | = ("3p oubio mitre’: |] ROBIZ foot 
Srzee or * 61,028-0 »» inches, 
cubic | ={ dee oF cubis =| 85-817, _ feet 
métre a ae a 
Décastére = 10 stéres or cubie métres = { pate can 
Heetostgre= 100, ={ eas an 
' _ | 86,8170 foot 
Kilostére = 1,000, = | eoe-08 "Sands 


Myriastére= 10,000, = 1808028 |,” 
The Stére, which is a cubic métre, is the unit of solid measure. 


English. French. 

a 0-000016886 stare or cubic métre. 
Gahie inch. + { rea960 cubic millimetres. 
Cubic foot . 0-028815 stére or cubic métre. 
1,000 enbie feet. 98:815 stéres ot cubio matres. 





Cubic yard... = 07645181 stare or cubic métre. 
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Dry and Fluid Measure, (Capac 
French. English. 
sviitee | rele, oF -001 litre 0-0810 cubic inch. 
Milllitre = {770%y ic dceimétre 


0-61028 cubic inch. 
0-0022 imperial bushel. 
61028 cubic inches. 
0-022 imperial bushel. 
61-028 cubic inches. 
00858 —,, foot. 
=. 1°76172_ imperial pints. 
0-220215 ,, gallon. 
00275 ~~ ,__— bushel. 
610-28 cubic inches. 
1» foot. 
22 imperial gallons. 
0-276 a yushel. 


\ 
‘entilitre = {7$9,0T,01 litre or » 
Centilitre = (Subic décimatre . 
\ 
' 


ite [tr OF 1 litre or 
Décilitro = (Mbic décimétre . 





=f 

“I 0-00022 imperial bushel. 
‘ 
i 
i 


Lrrre or 
cubic dé- « 
eimétre 


11 litre or eubie | 
\décimétre . . 5 





< 
e 
& 
Ss 


. 110 litres or eubie 
Décalitre == | aécimatres 








( 6,102:8 cubic inches. 
" {100 litres orcubic 1! 858171 » feet. 
Heotolitre =| aécimdtres . . i=} 22:0 imperialgallons. 
( “e701, eae 
2 85:3171 cubic feet. 
aan ‘1,000 litres or) * Py 
Kilolitre = /1:000 lit =/ 22002 imperial gallons. 
‘cubic décimetzes. ; =| OTST apenas 
- 8538-171 cubic feet. 
ae 10,000 litres or | att 
Myrialitre -: (10,000 hi = 2202-16 imperial gallons. 
cubic décimatres. f oases See 


The Litre, which is a cubic décimétre, is the unit of measures of 
capacity. 








English.’ French. 
Cubic inch 0-016886 litre. 
Cubie foot eee ete 28315 litres. 
1,000 cubic feet. . . . . . = 28,8150 A 
Imperial pint 2 2 05676 litre. 
Imperial gallon. 2. 1. 4541 litres. 


Imperial bushel. . . 1. 36828. ” 
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MONEY TABLES. 





France. 

Name. English Value. 
Centime . . oe hth or “095d. 
Franco = 400 feentimes . 94d. 
Sou = we ee Sh or ATH. 
Ne = 0 tase. fe = 15s, 10d. 


Accounts are kept in francs and centimes. For convenience in 
reckoning, @ sou may be taken as oqual to 4d., 0 franc as 10d., and 
25 francs a8 20s. 

Belgium, 


The Belgian currency is in centimex and francs, having the same 
English money value as those of France. 


To concert centimes per cubie mitre into penee pwr 1,000 cutie Fert, 
andl vice vera. 

Centimes per cubic metre x 2-7 = pence per 1,000 eubie feet. 

Pence per 1,000 cubic feet x “37 = centimes per cubic metre. 





To convert centines per litre into pence per 1,000 cubic feet, 
and cic 

Centimes per litre x 2700 = pence per 1,000 cubie feet. 

Pence per 1,000 cubic feet x -00087 = centimes per litre. 


UNITED STATES OF AMERICA. 
Name. 
Céabe ce ae 
Dollar = 100 cents 
44, or 48 dollars, or 4 dollars 80 cents. 
Dollars x “2084... 





rerai, 





To concert dollars and cents per 1,000 cubic feet 

1,000 cubic feet, and vice rerai. 

Dollars and cents per 1,000 cubic feet x 50 = pence per 1,010 
cubic feet. 

Pence per 1,000 cubic feet x “02 = dollars and ceuts per 1,000 
cubic feet. 





into pence per 
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TABLE. 


Forcign and Colonial Equivalents of English Money. 
(tetual or Appronimate), 


Comair, Pousp Mrrauwa, Bunn, 





Argentino Repul 10Patacon or Dollars| 60 Contimow - 


Anstria . . = «| 10}Plorins, 


Sy 
Bollvia 2) 7 Dollars. 


Brasil. 10 Milroia 
Cansds - 
Obilf 
China 
Columbia. 
Deniark - 
Eousdor 
Exypt. 
Finland 


France - 
Gorman Expire 


Groace 
Holland 





Sweden 
Switsorland . 
Tonia. 
Turkey 
‘United Stal 


Dranua: ee 5 |= 
Venema 2S! 1 Tes Cantavoe 
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INDEX. 


Abrupt angles in pipes and fittings to be avoided, 261. 
Absorption of the hydrocarbons by india-rubber tubing, 207. 
of the light-giving constituents by glycerine, oil, &c., 10. 
“ Acme” regulating burner, 297. 
Act, 1871, Gas Works Clauses, 149, 881. 
on testing for purity, 149. 
on testing for illuminating power, 381. 
Act, 1859, Sales of Gas, 275, 279. 
provisions as to stamping meters, 275. 
Advantages of using an exhauster, 111. 
a station governor, 214. 
Aerorthometer, Vernon Harcourt's, 344. 
Air and gas, loss of light by mixing, 350. 
permanent gases expanded by heat, 98. 
water, as cooling agents, compared, 98. 
Airey’s table showing the dilatation of gas in contact with water, 292. 
Aitken and Young's analyzer, 106. 
Algebraical and arithmetical signs, 459. 
Allen’s Beale’s exhauster, 112. 
Alloys of metals, 444. 
Ammonia, affinity for water, 117, 119, 341. 
carbonate of, 884. 
caustic, purification by, 188. 
impurity in coal gas, 129. 
liquid, 878, 388. 
mouriate of, or sel ammoniac, 371. 
sulphate of, 871. 
yield of, per ton of coal, 372. 
test for, 155, 160. 
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Ammoniacal liquor, 371. 
Bewumé's hydrometer, 875. . 
compared with specific gravity, 875. 
quantity of, obtained to outlet of scrubbers, 871. 
result, of application of, to land, 880, 
specific gravity and weight of, 874, 
strength of, 872, 
toasting by saturation, 3738. 
to convert Twaddol into specific gravity, 87: 
Twaddel’s hydrometer, 872, 
Will's method of testing, 878 
Analysis of coals and cannels, 3 to 58 
tho ash of a good Neweustlo coal, 4. 
Analyzer, Aitken and Young's, 106. 
Anderson's combined washer and serabber, 12 
exhauster, 111, 118. 
tar furnace, 75, 
washer, 118. 
Angle of repose of earths with horizontal line, 166. 
Angles in mains, services, and internal fittings, 261. 
Angular and circular space, 471. 
Annual consumption of coal for gas purposes in the United Kingdom, 
52. 
Annual increase in gas consumption, usual, 417. 
Annular atmospherical condenser, 99. 
Kirkham and Wright's, 99, 100. 
Warner's, 101. 
Annular or ring stank 165, 188, 
‘Anthracite or glance coul, 1. 
weight per eubie yard, 
Apparatus for coal testing, 57. 
required for testing meters, 277, 278. 
iaminating power, 880, 845. 
Approximate multipliors for facilitating ealoulations, 460. 
Architectural and mechanical drawing, colours used in, 165, 
‘Area of coal measures in the United Kingdom, 5. 
Area required for atmospherical condensation, 104. 
Areas, &o,, tablo of, 462 to 465. 
Argand, Sugg’s London, 835. 
Arithmetical and algebraical signs, 459, 
Arnold on the application of Sulphateof Avnmonia in agriculture, 870. 


Arson (M.) on masonry tank walls, 172, 

















Ascansion or stand pipes, 86. 
choking of, 86. 
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Ash in coal and coke, 8 to 47. 
Ash pan, furnace, 68. 
Ashes im mortar, 435, 436. 
Asphalte or tar mortar and conerete, 170, 171. 
Atmospherical condensation, 99 to 104. 
annular condensers, 100, 
wired for, 104. 
atmospherical and water condensore combined, 103. 
Graham's condenser, 102. 
horizontal condensers, 101, 
Aurum mosaicum, or gold bronze powder, 808, 
Automatic pressure changer, Cowan's, 216 
Average meter system for public lighting, 272. 
Average yield of bituminous coal, 49. 
Axioms worth remomboring, 269, 








Balance and weights, experimental, 880. 

Ball and socket joint for main pipes, 226. 

Bar, graduated photometer, 880. 

te or fire, 66, 07. 

Barf: Bower process for protecting iron pipes and fittings, 201, 

Barker's mill for distributing water in scrubbers, 122. 

Barometer and thermometer used in testing luminating power, 880, 

Battery or tubular condenser, 103. 

Beale's exhauster, 111, 112, 114. 

Bonumdé’s hydromoter, 875. 

Bench, single and double retort, 59. 
clear space in front of, 59. 
dues and draught, 69, 

Birmingham wire gauge, thickness of the, 489, 

Bisulphide of cacbon, 182, 185, 150, 888, 

Bituminous coal, 1. 
average yield of, 49. 
weight per cubic yai 

Blue or Bengal fire, 812. 

Boller and engine, steam, 115. 

Bolte and nuts, 227, 442, 

Bond in brickwork, 429. 

Books required in the keeping of a Gas Company's accounte, 448. 

uminated, 811. 

aoa and turned joints for main pipes, 220, 221, 228. 

Box's retort-lid fastener, 82, 

Box’s table of tha menn temperature of every tenth day, 99. 

Brackets and chandoliors, height of, 295, 









|, 62. 
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Braddock’s public lamp, 270. 
station governor, 216, 
Brass or iron, mixtare for tinning, 302, 
Brass tube, plain, weight per foot, 801, 
spiral and fluted, weight por foot, 301. 
Brass work for lacquering, to clean, 806, 
“ Brasses” in coal, 54, 
Bray's street lamps and burners, 269, 271. 
ventilating globe lights, 206. 
Brazing, 902. 
Breeze and coke, 367. 
Brémond on Naphthaline, 110, 
Brioks and brickwork, 428. 
bond in brickwork, 429. 
number of bricks in walls of different areas, 430 to 484. 
usual dimensions of bricks, 428. 
Brick and puddle tanks, 196, 165, 176. 
Brick retarts, 71. 
Brickwork in retort settings, 6 
Bridge and dip pipes, 97, 88. 
Brin's oxygen process in purification, 196. 
Bronze, 3808. 
ct bronze powder, 308. 
gold bronze powders, or Auram mosaicum, 909. 
green, 808. 
powders, 808. 
size for bronze powders, 304. 
Brown or lignite coal, 1. 
Buckstaves for retort bench, 68, 64. 
Bunsen photometer, the, 330. 
Burner, “ Needle" governor, 207. 
Burners, number required for lighting large buildings, 208. 
objections to horizontal, 295. 
standard, 835. 
Bye-pass mains and yalyes, 120. 





Cuking coul, 1. 
Caleining spent lime, Hislop's process for, 1 
Calcium sulphide, purification ty. 182. 
Candle, stundard sperm, 831, 352, 
balance and weights, 331, 832. 
corrections in consumption of, 882, 338. 
Cannel, 1, 7. 
and coal nuts, and slack or dross, 48, 
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Cannel—continued. 
and coals, analysis of, 8 to 58. 
weight of, per cubic yard, 52. 
Capacity, gasholder, 192, 195. 
of coal stores, 58. 
of tar and liquor well, 127, 128. 
Capital of gas works, 412 to 417. 
Carbon in coal, 8, 
in coal gas, 888. 
in retorts, deposition of, 78. 
Carbonic acid, test for, 147, 158. 
Sheard’s apparatus, 147, 148. 
Carboniferous series, 2. 
Carbonizing, fuel for, 78. 
Carburetting condensers, 108, 
Carcel lamp, the, 846. 
Carr (W.) on cooking by gas, 868. 
Cast and wrought-iron gasholder tanks, 165, 171, 175, 187, 188. 
Casting of main pipes, 218. 
Cast-iron pipes, 218 to 245. 
cost of laying, 285, 236. 
weight and cost of, per yard, 287 to 245. 
weight of lead for jointing, 225. 
Cast-iron retorts, 64, 72, 444. 
duration of, 72. 
Fraser's ribbed, 72. 
Cathel's washer, 118. 
Caustic ammonia, purification by, 188. 
‘Caustic soda and sulphide of sodium, purification by, 188. 
Cement, for joining ends of clay retorte, 82. 
for jointing retort mouthpieces, 82. 
for steam jointe, 117. 
for stopping leaks in boilers, 116, 
glue, to resist moisture, 807. 
iron or rust, 82, 225. 
mastic, for buildings, 486, 
mortar, Portland, 170. 
or luting for retort lids, 88. 
Portland, 170, 220. 
Roman, 





Centigrade thermometer compared with Fahrenheit and Reaumur, 


Centre and other change valves, 145. 
Chains, safe load on, 448. 
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Chains—continued. 
weight of, 443, 
Chandeliers and brackets, height of, 296. 
Change valves, 145. 
Changor, Cowan's automatic pr 
Charging sho 83. 
and other mem andy 896 


clontontary substanoos, 89 
om 82° to 212° Fohr., 408, 


Chimney atall 
ale for 


¢ fication by ammonia gas, 188. 
Clay and i Fe bined, 72. 
Clay, fire, 4 


‘of a good Neweastle, 4. 
mnption of, for gus purposes in U nited Kingdom, 62, 


bituminous, 1 to 68. 
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chief Tngrodients of which it is composed, 8. 
chief kinds of, 1. 
coke, production of, from, 8 to 49. 
Oumberland, 11, 24. 
Derbyshire, 8, 12, 24. 
deterioration of, by exposure, 58. 
gases occluded in, 55. 
glance, or anthracite, 1, 52. 
Gloucestershire, 3, 12. 
hydrogen in, 8. 
in hot climates, deterioration of, 53. 
iron pyrites in, 6, 54. 
Lancashire, 8, 12, 24, 49. 
lignite or brown, 1. 
measures, area of, in the United Kingdom, 5 
mixture of, with other substances, 26, 27, 24. 
nitrogen in, 8. 
Newcastle, 8, 4, 18, 28, 49. 
nuts, alack and dross, 48. 
oxygen in, 8. 
parrot or cannel, 1, 52. 
production of coke from, 8 to 49. 
products, 881 to 894. 
Scotch, 4. 
sheds, 53. 
Somersetshire and other, 4, 15. 
Staffordshire, 10, 16, 24. 
storage, 58. 
sulphur in, 8 to 47. 
testing, 56 to 58. 
value of, in pounds of sperm, 50. 
volatile matter in, 7 to 19. 
Welsh, 5, 17, 24, 88. 
Wigan, 49. 
yield of sulphate of ammonia, per ton, 872. 
‘kshire, 18, 24. 
Coating and painting of gasholders, 194. 
‘of main pipes, 229, 
Coefficients : cost of Gas Works, 422 to 428, 
Cockey’s charging barrow, 84. 
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Coke and broezo, 867. 
ash in, 7 to 47. 
breaking hammer, 368. 
breaking maehinery, 867, 368. 
production of, from coal, 8 to 47. 
slaking or quenching of, 78. 
sulphur in, 5 to 47. 
Coloured fires for illumination, 311. 
blue or Bengal, 812, 
crimson, 812. 
green, 312, 
lilac, 811, 
ixing the ingredients for, $18, 
purple, $11. 
red, 812. 
white Indian, 818, 
yellow, 812. 
Coloured glass, loss of light through, 299, 
Colours of high temperatures, 79. 
used in mechanical and architectural drawing, 465. 
Columns, height of lamp, 269 
Combined settings of clay and iron retorts, 72. 
atmosphorical and water condenser, 108, 
Commercial and structural value, 417. 
Common names of certain chemical substances, 898. 
Comparison of Fahrenheit's, Reaumur’s, and the Centigrade ther- 
mometers, 108, 100. 
Compensating meters, 275. 
Hunt's, 276. 
Sanders and Donovan's, 276. 
Urquhart's * Reliance,” 276, 
Warner and Cowan's, 276. 
‘Composite tanks, 185, 
Composition of gas lime, and ita use in agriculture, 879. 
Composition pipes, 301. 
Concrete and mortar, 169, 170, 171, 485 
Concrote tanks, 169, 186. 
Condensation, 96. 
expansion of air and permanent gases by heat, 98, 
extent of, 96. 
loss of illuminating property in coal gas on oxposure to the 
temperature of freezing point, 97. 
mean temperature of avery tenth day in the year, 99. 
rapid or sudden as well aa excessive, 97, 
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Condensation—continued. 
relative effects of water and air as cooling ag 
rales for calculating the area required for ee el con- 
densation, 104. 
temperature ae affocting registration, 97. 
Condensers, 99. 
Aitken and Young's analyzer, 106. 
snnular atmospherical, 99, 100. 
area required for, rules for caleulating, 104. 
battery or tubular, 108, 
bye-pass mains and valves for, 126, 
ea Gealatigs 106. 
Cleland's slow-spood, 101. 
combined atmospherical and water, 103, 
condensing surface ut several London gas-works (1871), 107. 
dry scrubbers as condensers, 105. 
Graham's horizontal, 102. 
horizontal atmospherical, 101, 102. 
Kirkham and Wright's annular, 99, 100. 
St. John and Rockwoll apparatus, 106. 
tubular ar battery, 108. 
underground, 105. 
vortical atmospherical, 99, 100. 
Warner's annular, 101. 
Water channel, 105. 
8, 89. 
wer of metals for, 408. 
Connecting pipos for purifiers, 145. 
Consumers’ gas meters, 275. 
apparatus required for testing, 277, 278. 


compensating, 27: 
contact with water, 292, 

dry meter, description af the, 276. 

effect of over-driving the meter wheel, 276. 

Hunt's meter, 276. 

inspection of. 276. 

percentage tables for testing, 279. 

protection of meters from frost, 276. 

provisions of Sales of Gas Act, 1869, as to stamping, 275. 

sizes of owen desirable to be used, 276, 298, 

testing, 2' 

Ungekiete te Rlianoe moter, 276. 

Warner and Cowan's meter, 276. 

‘wet meter, description of the. 276, 
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Consumption and pressure, 217. 

Consumption of coal for gas purposes in the United Kingdom, 52. 
of gas by one burner per month and for 12 months, 278. 
of gas por head of population, 417. 
of gas per mile of main, 417. 

Contraction of cast-iron pipes in cooling, 292. 

Cooking, use of gas for, 362, 464, 

Copper bronze powder, 303 

Corrections for temperature, pressure and moisture, 159, 682, 888, 36, 

857. 

in consumption of gas and standard candle, 888. 

Cost of gas per hour when burnt at certain rates, 421, 

Cost of gas works, 412 to 428. 

Counterbalancing of gnsholders, 191. 

Cowan's automatic prossure changer, 216. 
governor, 216. 
ventilating globe lights, 296. 

Coxe’s system of inclinedr etorts, 86. 

Crimson coloured fire, $12. 

Crosley’s pressure and exhaust registers, 168, 164, 

Cubic foot measure, Referees’, 339. 

Cusiter on the absorption of the light-giving constituentsofcoal gas, 90. 


D-shaped retorts, 85. 
Damp or wet coals, result of using, 5, 58. 
Dampor to control draught, 70. 
Day and night, rule to find the length of, 272, 
Decigallan and septem, 466. 
Decimal and fractional parts, 458, 
Decimal system of weights and measures, 472 to 470. 
Dampster'sexhauster, 111. 
Deposition of carbon in retorts, 78. 
Derbyshire couls, 8, 12, 24, 
Deterioration of coal by exposure to weather, 63. 
in hot climates, 68. 
Devices for public illuminations, 309 to 829, 
coloured fires, 811, 
illuminated borers, $11, 
prices of, 810, 
Devonian rocks, 2, 
Diameters, &o,, table of, 462 to 465. 
Differential or district governors, 217. 
Dilatation of gas in contact with water, 292. 
Dimensions of the principal materials in gasholders in actual working, 
197 to 218, 
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m of gas making, 81 
De in Dips bos Pedenelis ain 30 te O8e 
pe 87, 68. 

De for sealing pipes, 127. 

for testing Mluminating powor, 880, 
Disco for earl ae of gas bills, 451, 
Distance apart of public lamps, 269. 
District or differential governors, 217. 
Donkin's exhauster, ae 
Double retort benches, 

jlas's instrastions me proparing concrete, 169. 

Drat — fines, 6. 
Dra irs, sizes of, 465, 
Drip or m wells, 229, 280, 268, 
Drory's main thermometer, 146. 
Drosa or slack, 48, 
Dry moter, description of the, 275. 
Dry or stand pipe wells for gasholder tanks, 171. 
Dry scrubbers as condensers, 105, 
Drying gaa, effect of, 110, 

on the burning of hydrogen, carbon, and carbonic oxide, 70. 





test, 48. 
Duration of rotorts, 67, 69. 


Earths, ae slope of, 166. 
and rocks, weight of various, 166. 
+ sale washer-scrabber, 125, 
gas compared with other light-giving materials, 401,402. 
Eigen a sitet of seurfing retorts, 78 
ah et io & meter aes 76. 
pipes an iting, 298, 
aieaurs Leese table of, 3: 
prea tar and ces aa a ¥ 
yus for fying material, 140. 
Eire repos epperstat stolkis ing arrangement, 86. 
and boiler, steam, 1165. 
gas, 116, 862. 
Epitome of mensuration, 456. 
Eyairalenta of English sper foreign and colonial, 478. 
Evans's alate coals and cannels, 28, 82, 
water-alide pondants, to prevent, 295, 
attending the use of small pipes, &c., 262, 
eae ef construction of gusholders, 197 to 218. 
of gasholder tanks, 176 to 190, 











_ 
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Excavations for gasholder tanks, 165, 166. 
Exhausters, 111, 
advantages of using, 111. 
Allen's Beale’s, 112. 
Andorson’s, 113, 
Beale's, 112, 
bye-pass mains and valves for, 126. 
Cleland and Kérting’s steam jet, 114. 
Dempater's, 111. 
Donkin’s Beale's, 112. 
governor for, 115. 
Gwynno’s Beale’s, 114. 
Jones's, 112. 
Laidlaw’s, 112. 
Methven's, 111. 
Musgrave’s, 111. 
Paterson's (R. 0.) experiments with steam jet, 11 
rotary und reciprocating, 111. 
Waller's, 112, 
Expansion joints for main pipes, 226. 
of air and permanent gases by heat, 98. 
of liquids in volume from 82° to 212° Fahr., 408. 
of metals, 408, 
Experimental governor, 880. 
meter, 880, 839. 
Explosions in main pipes, 282. 








Vahrenheit’s thermometer compared with Reaumur’s and the Centi- 
grade, 108, 100. 
Faija on Portland coment, 1 
Fiddes’ analysis of coals and eannels, 20, 88, B4, Bb. 
proposed standard light, 346, 
Fire-elay, 436. 
Constituonts of the chief English and foroign, 437: 
retorts, G4. 
Fire or grate bars, 66. 
Fires, coloured, for {/uminations, $11, 
Fittings, internal, 208. 
service, 260 to 268. 
Flange joints for main pipes, 222, 227, 
Floor, retort house, 59. 
stage, 59. 
Fives and draught, 68, 64, 69. 
Fluxes for soldering. 802. 
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Force and vel 
Foreign oqui 
Forms, 451. 
authority to pay dividends, 453, 
certificate showing that income tax has been deducted, 454. 
declaration for loss of soaled share certificates, 452, ; 
declaration of transmission of shares, from wife to husband, in 
cansequence of marriage, 453. 
indemnity for loss of share certificates or dividend warrant, 
452. 
of proxy, 454, 
renouncement of proposed new issue on the transfer of old 
shares, 451. 
renunciation of shares newly allotted, 151. 
Foulis's hydraulic stoker, 84. 
Fractional parts and equivalent decimals, 458. 
Frankland (Professor) on tho volumes of various gasos absorbed by 
100 volumes of water, 126. 
on variations in illuminating power, 850. 
Fraser's ribbed iron retorts, 72. 
Freezing of wator in gasholdor tanks, 104. 
of water in governor tanks, 217. 
Freezing point, loss of illuminating property in coal gue on exposure 
to tho temporature of, 97. 
French weights and measures, 472 to 477. 
Frost, protection of meters during, 276. 
public lights during, 269. 
Fuel for carbomzing, 78. 
tar as, 73. 
Furnaces, generator and regenerative, 75. 








ity of the wind, 445, 
nts of English money, 478, 








retort, 66, 
Fyfo's (Dr.) chlorine and durability teat, 48. 


Gada’s principle of guiding holders, 192, 
Galvanized pipes, 261, 267, 269. 
Gos, al dion of the light-giving constituents of coal, 90. 
air, expansion of, by heat, 98. 
dilatation of, in contact with water, 202. 
increase in illuminating powor by drying, 110. 
Joss of illuminating property in, on exposure to the temporature 


__ — 
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Gaseous hydrocarbons, 90. 

Gases occluded in coal, 5: 

various, their specific gravity, weight and solubility in water, 
$99. 


Gasholdors, 190 to 213. 


capacity, 191, 192, 195. 
counterbalanced, 191. 


trusses as untraased roofs, 102, 
renlghte of, to ascertain, 19 
wit 


asphalte or tar conerete and mortar for, 170, 171. 
briok and puddle, 167, 176. 
cast and wrought-iron, 144, 145, 165, 168, 175, 187 to 190. 
cement mortar for, 170. 
composite, 185. 
concrete, 169, 185. 
Jouglan’s apo for preparing conerete, 169. 


8 of construction of, 176 to 190. 
ions fo: 


materials of oa psi « ure constrncted, 166, 
nataral slope of earths, 166. 
Polo (Dr.) on masonry walla of, 172. 


weight of various earths‘and rocks, 166, 
wrought-iron, 166, 190. 


Gas lime, 879. 


its composition, and use in agriculture, 379. 
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Gas lime—continued. 
results obtained by applying certain manures to land, 880 
Gas managers, golden rules for, 422. 
Gas meters, consumers’, 275. 
apparatus required for testing, 277, 278. 
compensating, 275. 
dilatation of gas in contact with water, 202. 
dry, description of the, 275. 
effect of overdriving the measuring wheel of, 276. 
Hunt's compensating, 276. 
inspection of, 276. 
percentage tables for use in testing, 279 to 292. 
protection of, from frost, 276. 
provisions of Sales of Gas Act, 1859, as to stamping, 275. 
Banders and Donovan's, 275. 
sizes of, desirable to be used, 276, 203. 
testing, 277. 
to ascertain the number of lights a meter will supply, 294. 
Urquhart’s ‘‘ Reliance,” 276. 
Warner and Cowan's, 275. 
wet, description of the, 275, 
Gas works, buildings and apparatus of a, 414. 
capital of, 412 to 428. 
conduct of a, 415. 
cost of, 417, 422 to 428. 
design of, 414. 
ornamentation in, 414. 
site for a, 418. 
Gas-Works Clauses Act, 1871, on testing for illuminating power, 881. 
on testing for purity, 149. 
Gauges, pressure, 162. 
coloured water for, 163. 
differential, 168. 
King’s, 168, 880. 
Referees’, 842. 
to clean the glass tubes of, 168. 
Generator and regenerative furnaces, 70, 75. 
Siemens’, 76. 
Webber on, 76. 
Gesner on the distillation of Newcastle cannel for gas and oil, 48. 
Glance or anthracite coal, 1, 52. 
Glass, loss of light through, 298, 299. 
f for public lamps, weight and thickness of, 272. 
Globe and sun lights, ventilating, 296. 
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Globes and shades, loss ef ber through, 298, 209. 
Gloucestershire coals, 8, 12, 34, 
Glue cement to resist sori, 807. 
Goddard on sourfing retorts, 78. 
Gold bronze powders, or aurum mosaicum, B08. 
Golden rules for gas managers, 422. 

Governor, district or differential, 217. 

pressure and consumption, 
Governor, exhauster, 116 
Governor, expe! a 
Governor or regulator for internal fittings, 297. 
Governor, station, 214. 

@, 214. 


3 and valves for, 126. 


automatic pressure changer for, 2106. 
in re 217, 


valyes as governe 
‘of pressure according to level, 217. 
Graduated bar of photometer, 880, 
Graham's hori 
Gravity, specifi 


Gwynne's Beales Exhauater, 114. 


If or bridge pipes, 87. 
Hammer for breaki 


&e., 299, 





ee 
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Hartley's—continued. 
improvements in station governors, 215. 
Hawkins’s method of revivifying oxide of iron in situ, 185, 186. 
Heat-conducting power of metals, 408. 
expansion of air and permanent gases by, 98. 
specific, of solids and liquids, 407. 
Heating, use of gas for, 362. 
Heats of retorts, 64, 69, 72. 
Height of brackets and chandeliers, 295. 
of retort-house chimneys, 70. 
Hemp ropes, to find the weight of, 443. 
Henry's (Dr.} table of quality of gas at different periods of distilla- 
tion, 80. 
Hill's experiments on purification by means of ammonia, 188. 
Hislop’s practical analysis of Scottish cannel coals, 36. 
process for calcining spent lime, 181. 
Holders, gas, 190 to 218. 
capacity, 192, 196. 
counterbalanced, 191. 
dimensions of the principal materials in, 197. 
painting of, 194. 
precautions to be observed in the working of, 192. 
pressure of, to ascertain, 197. 
recipe for coating, 194. 
rise in the crown of, 192. 
single lift, 190, 197. 
telescopic, 190, 198, 204. 
trussed and untrussed roofs, 192. 
weight of, to ascertain, 196. 
without upper guide-framing, 192. 
Holman's eccentric fastener for retort-lids, 88. 
Horizontal burners, objectionable, 295. 
condensers, 101, 102. 
Hours, number of, during which gas is usually burned, 274. 
Hughes's classification of limestones, 184. 
Hulett’s service cleanser, 261. 
‘Hunt's compensating meter, 276. 
station governor, 218. 
Hydraulic centre-valve, 145. 
‘Hydraulic lime mortar for gasholder tanks, 170. 
‘Hydraulic lute for purifier covers, 148. 
‘Hydraulic main, 87. 
dip in the, 89. 
size of the, 87. 
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Hydraulic main—continued. 
the * Livesey,” 88, 
Hydrocarbons absorbed by india-rubber tubing, 297. 
eondensable, 90. 
gaseous, 90. 
volatile, 90. 
Hydrogen in coal, 8. 
Hydrometor, Beaumeé's, $75. 
Twaddel’s, 872 to 874. 


Tlominating power, $80, 
and value of coals and gas in pound of sperm, 50. 
apparatus for testing the, 9 
Bi photometer, 330. 
i tions in tho consumption of gas and the 
at candle, 888 to aa R 


graduated | bar of phi cbr 880, 
purities and, 150. 
ructions of Referees on testing for, 881, 
880, 


8 pressure gauy 
un and Suge’ 


variations in tho, 360. ‘ 
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Tluminating powor—continuet, 
various proposed standards of lights, #45. 
Miuminating power meter, 858. 
Tlumination devicos, 809 to B29, 
Brunswick stars, 310, 
coloured fires, 811, 
crowns, garlands, plumes, scrolls, 4c., 809. 
illuminated borders, 811. 
letters, single and double lined, 309. 
mode of sapnty and charge for gas, 307- 
service or supply pipos, 309. 
Illuminations, ouble Boh py. 820. 


Impurities and illuminating power, 150. 
in coal gas, 129. 
teste for the detection of, 146. 

India-rabber tubing, absorption of the hydrocarbons by, 207. 
varnish for, 297. 

Ingredionts, chief, of which coal is composed, 8. 


Inspection of consumore’ meters, 276. 
Tnstructions for preparing concrete, 169. 
of the London Gas Referees, 155, 381. 
Internal fittings, 208 to 800. 
absorption of the hydrocarbons by india-rubber tubing, 207. 
Bray's ventilating globe lights, 206 
burners in the horizontal position, objectionable, 295. 
Cowan’ ventilating globe lights, 296. 
effect of emall and bad pipes and fittings, 299. 
handy rule for estimating the number of burners for lighting 
jnrge buildings, 298. 
height of chandeliors and brackets, 205. 
lighting of ordinary rooms, 295. 
loss. of light throngh sl globes, and flat glass, 298, 299. 
Poebles's “ Noodle " governor r burner, 207, 
pressure and ilnminating power, 297. 
regulations as to, 293. 
lator or governor for, 2 
il oil in wator slide pendante, to vent evaporation, 295, 
sizes and lengths of pipes for upplied, 294, 
sizes of meters for numb z 
Strode's ventilating sun 
Suge’'s ventilating globe li tay 206 
varnish to prevent the escape of yas through india-rubber 
tubing, 297. 
ventilating globe and eun lights, 200. 
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Internal Fittings—continued. 
yf 





rig! 

Iron and brass, mixture for tinning, 

breaking weight of ropes of iron and steel wire, 448. 

contraction of cast-iron in cooling, 222. 

corrugated-iron roofing, 442, 

flat bar, 488. 

handy multiplier, for wrought, 488. 

hoop-iron, 441. 

lineal expansion of metals, 408. 

nuts and bolt heads, 442. 

round bar, 488. 

safe load on chains, 448. 

sheet-iron and steel, 489. 

square bar, 489. 

steel, 440. 

taper angle-iron of equal sides, 441. 

taper T-iron, 441. 

to resist the action of fire, 444. 

weight of a sphere 1 inch in diameter, 441. 

weight of a superficial foot of iron, 440. 

weight of chains, 448. 

Whitworth’s serews with angular threads, 442. 
Iron gasholder tanks, 165, 167, 171, 175, 187 to 190. 

leakages of water from, 171. 
Iron, lead, and composition pipes for internal supply, 298, 801. 
Iron, oxide of, purification by means of, 181, 182, 188, 148. 
Tron pyrites in coal, 54. 
Iron retorts, 64, 72. 

clay and, combined settings of, 72. 

dimensions of, 72. 

duration of, 72. 

Fraser's ribbed, 72. 

scurfing of, 72. 

temperature suitable for, 72. 

weight of, 72. 


Jet photometer, 851. 
Lowe's, 851. 
scale, 852. 
Thorp and Tasker's, 854. 

Jet, steam exhauster, 111, 114. 

Joining the ends of clay retorts, oement for, 82. 
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Jointing retort mouthpieces, 82. 
Jointing space in main pipes, 219, 225. 
Joints of main pipes, 219 to 224. 

service-pipes, 260 to 268. 
Jones's exhauster, 112. 


Keates's moderator lamp as a proposed standard of light, 846. 
“ Kimberley " joint for wrought-iron main pipes, 228, 
King’s pressure gauge, 168, 880. 
King’s table showing loss of light through glass shades or globes, 298. 
Kirkham and Sugg’s improved Lowe's jet photometer, 851. 
scale for jet hotometer, 852. 
Kirkham and Wright's annulat condenser, 99, 100. 
Kirkham, Hulett, and Chandler's washer-serubber, 124. 
Korting and Cleland’s steam jet exhauster, 111, 114. 


Lacquer and varnish, 804. 
deep gold, 805. 
fine pale, 805. 
gold, 305. 
green, 806. 


simple pale, 805. 
yellow, 806. 
Lacguering brass work, 806. 
law's exhauster, 112. 
ers 's experiments in purification by means of ammonia, 188. 
Lamp, the Carcel, 846. 
Keates's moderator, 846. 
Lamp columns, 269, 270. 
distance apart of, 269. 
height of, 269. 
size of pipe in, 269. 
Lamps, street, 270 to 272. 
average meter system for, 272. 
Bray's, 269, 271. 
regulators for, 272. 
Siemens’s, 270, 271. 
Suga’s, 269, 271. 
supply of gas to, 272. 
thickness and Might of glass for, 272. 
Lancashire coals, 8, 12, 24. 
Law terms, 454, 
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Laycock and Clapham’s washer-scrubber, 125. 
‘Layers of purifying matorial in purifiers, 143. 
ad and composition pipes, 294, 301, 
lengths and weight per yard, 801. 
Lead, molten, 224. 
red and white, 224. 
weight of, for jointing mains, 225. 
Lead paper, to prepare, 149. 
Lead rings for jointing, 227. 
Lead service pipes, 260. 
Leakage in boilers, cement for stopping, 116. 
tor, Lyon's, 28: 
pipes, 218, 
of water from iron oie ‘tanks, 171. 
sorvice pipes and fittings, 260, 
Leases, terms for, 464. 
Length of day and night, rulo to find tho, 272. 
Letheby (Dr. of London gas (1866), 400. 
‘nsthod of determining the specific gravity of gas, 866 
combustion, temperature, explosive power, and mechanical 
power of gases, 404, 
on proportion of products from coal tar, $69. 
‘on purificat , 188. 
on valuas of differont illuminating agents, 401. 
Letheby-l ph 
Lids and lid fasteners for retorts, 81. 
retort, luting for, 83. 
Morton's and other, self-sealing, 83. 


Lime, Forstall's instructions for preparing, for the purifiers, 190, 
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Lime—continued, 
Gad; oF apart, abe ‘i 
lop’s process for calcining spent, 181. 
hydraulic, 170, 
preparation of, for purifying, 129, > 
purification by, 12). 
mies of, ia to purify the gos obtained from canncl 
coal, 180. 
quick, 130, 135. 
Lime water, to prepare, 147. 
weight and measurement of, 185, 
Licweloees, classifieation of, pa 
oir compositions and specific gravity, 185. 
ee expansion of, 408. 
Liquid: ids, vapours, and gases, specific heat of, 407. 
Tadeo ammoniaeal, 871. 
Litmus paper, to prepare, 146. 
Livesey’s analysis of cool, 29, 
experiments in purification by ammonia, 148. 
gusholler, without guide framing, 192. 
ydrentic main, 88. 
hydraulic seal, 198. 
scrubber, 119. 
washer, 118. 
London Argand, No. 1, Sugg’, 386. 
London gas, composition of (1866), 400. 
London Gas Referees’ cubic foot measure, 889. 
ingtructions for testing, 155, 881 
pressure gauge, 842, 
sulphur test, 160, 
London Gas- Works, condensing surface at several, 107. 
Loss of illuminating property in coal gas on exposure to freoting 
point, 97. 
of light by mixing air with gas, $50. 
through globes and fint shoots of glass, 298, 299. 
Late or seal, depth of, for purifior covers, 143. 
rae for zetort lids, 8: 
ints in seek experiments, 400. 


Lux’s specific gravity apparatus, 360. 
pecs te indicator, 284. 





Machinery used for charging and discharging retorts, 84 
used for coke breaking, 367. 
Main, hydraulic, dip in the, 89. 
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Main laying, 229 
appliances nsed in, 280, 
average cost per yard of, 285, 286, 
Main pipes, 218 to 259. 
nppliances used in laying, 280, 
average cost per yard of laying, 285, 236. 
ball and socket joints for, 226, 
casting of, 218. 
coating of, 229, 
discharge of gas per hour through, 246 to 259. 
dimensions of sockets of, 221. 
drip or syphon wells for, 280, 284 
expansion joints for, 226. 
explosions in, 282 
flanged joints of, 222, 227. 
formula for caloulating the weight of, 218. 
ents for joint of, 225, 
219, 220, 298, 


ving of, 323, 290 to 288, 
leakage from, 218, 282 to 284, 
Lyon's leakage indicator for, 284, 
motal of, 218 


\d white lend for jointa of, 228, 204. 
eealias not cut, for the insertion of the service pipes, 


wrought-i rom a3, 

Mains, consumption of gas per mile of, 417. 
population per mile of, 417. 
rental per mile of, 417. 

Main thermometer, Drory's, 146 

Malam’s arrangement of purifi 

Mann's scrubber, 121. 
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Masonry tank walls, 172. 
Mastic cement for buildings, 486. 
Materials in gasholders, dimensions of, 197. 
of which gasholder tanks are constructed, 176. 
‘Mean temperature of every tenth day in the year, 99. 
Measure, Referees’ cubic foot, 889. 
Measuring wheel or drum of a meter, 160, 161, 275, 298. 
Measures and weights, 466 to 476. 
decimal system of, 472. 
Mechanical and architectural drawing, colours used in, 455. 
Melting points, table of, 409. 
Memoranda, chemical and other, 895. 
miscellaneous articles, 447. 
office, 448, 
relating to water, 406. 
Mensuration, epitome of, 456. 
approximate multipliers, 460. 
arithmetical and algebraical signs, 459. 
circle, cylinder, and sphere, 456. 
diameters, circumferences, areas of circles, and sides of equal 
squares, 462, 
ellipses, cones, and frustums, 457. 
evolution, or the extraction of roots, 459. 
involution, or the raising of powers, 459. 
square, rectangle, and cube, 457. 
triangles and polygons, 457. 
Metale, expansion of, 408. 
heat conducting power of, 408. 
power of, for reflecting heat, 408. 
Meter, average system, for public lighting, 272. 
station, 160. 
Meters, consumers’, 275 to 202. 
apparatus required for testing, 277, 278. 
compensating, 275. 
ary meter, description of the, 275. 
effect of overdriving a measuring wheel, 276. 
Hunt's compensating, 276. 
inspection of, 276. 
Parkinson's motive power, 277. 
percentage tables used in testing, 279 to 292. 
repayment, 277. 
protection of, from frost, 276. 
provisions of Sales of Gas Act, 1859, as to stamping, 275. 
Sander and Donovan's, 275. 
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Meters, consumers'—continued. 
size of meters desirable to be used, 276, 298. 
testing of, 277- 
Urquhart's “« Reliance,” 276. 
Warner and Cowan's, 275. ' 
wet meter, description of the, 275. i 
Methven’s exhauster, 111. 
proposed standard of light, 846. 
eyer and’ P Playfair's (Drs.) on the gases occluded in coal, 55. 
Ma ar’s table of amount and specific gravity of gas at different periods 
of distillation, 79. 
Millboard for jointing flanges, 227. 
Miscellaneous articles, memoranda, 447. 
Mixing of air and gas, effect of, 850. 
Mixing of the ingredients for coloured fires, 313. 
Mixture for tinning brass and iron, 802. 
Mixtures of cannel and coal, 26. 
coal and other substances, 28. 
different coals, 27. 
Moderator lamp, Keates’, 846. 
Moisture, corrections for, 857, 858. 
glue cement to resist, 807. 
Moon's rising and setting, 272. 
Mortar and concrete, 169, 170, 485. 
blue lias lime concrete, 169, 485. 
cement mortar, 169, 485. 
coarse mortar, 485. 
hydraulic lime mortar, 169, 485. 
kind of, employed for tanks, 169. 
mastic cement mortar for buildings, 436. 
Portland cement conerete, 169, 485, 
tar mortur and concrete, 170, 171. 
Morton’s self-sealing retort lids, 88. 
Motive power gas meter, 277. 
Motive power, use of gas for, 862. 
Mountings of retort bench, 68, 68, 81, 87, 88 
buckstaves, 63. 
coke slaking apparatus, 63. 
furnace ash pans, 68. 
hydraulic main, 87, 88. 
lids and lid fasteners, 81. 
retort mouthpieces, 81. 
Mouthpieces, retort, 81. 
Mutiplier for wrought-iron, 488. 
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Multipliers for facilitating calculations, 488, 460. 
Mariate of ammonia, 871, 889. 
Musgrave's exhauster, 111. 


Naphthaline, 92, 109. 
Brémond on, 110. 
Natural slope of earths, 166. 
* Needle” governor burner, Peebles's, 297. 
Newoastle coals and cannels, 8, 4, 18, 28, 49. 
distillation of, for gas and oil, 48. 
roduction per ton of, 49. 
New red sandstone, 2. 
Night and day, to find the length of, 272. 
Nitrogen in coal, 8. 
Number of bricks in walls of different areas, 480 to 484. 
Number of burners required to light large rooms, 298. 
Number of hours during which gas is usually burned, 274. 
Nuts, cannel and coal, 48. 


Objections to burners placed horizontally, 295. 
Obstruction of light by globes and flat glass, 298, 299. 
Odling (Dr.) on purification, 182. 
Office memoranda, 448. 
approximate multipliers, 460. 
arithmetical and algebraical signs, 459. 
authority to pay dividends, 458. 
books required in the keeping of a gas company’s accounts, 448 
to 451. 
certificates showing that income-tax has been deducted, 454. 
colours used in mechanical and architectural drawing, 455. 
declaration for loss of sealed share certificates, 452. 
declaration of transmission of shares, 458. 
discount for early payment of gas bills, 451. 
epitome of mensuration, 456. 
French weights and measures, 472 to 476. 
indemnity for loss of share certificates or dividend warrant, 452. 
law terms, 454. 
renouncement of proposed new issue on the transfer of old 
shares, 451. 
renunciation of shares newly allotted, 451. 
sizes of drawing paper, 455. 
terms for leases, 454. 
weights and measures, 466 to 477. 
Obren, experiments in cooking by gas, 864. 
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Ohren—continued. 
on the application of sulphate of ammonia in agriculture, 877. 


Oil, salad, to prevent evaporation from water slide pendants, 295. 
Old red sandstone, 2. 
Ornamentation in Gas-Works, 414. 
Oval retorts, 65. 
Ovens and retorts of fire bricks and tiles, 71. 
Oxidation of pipes, 229, 260. 
Oxide of iron, 181, 184. 
average composition of native bog ore, 182. 
precautions required in using fresh, 182. 
purification by, 181, 184. 
spent, 877, 892. 
Oxygen in coal, 8. 
Oxygen, pure, use of, in purification, 186. 


Paddon’s washer-serubber, 123. 
Paper dise for testing gas, 880. 
Paper, lead, to prepare, 149. 
litmus, to prepare, 147. 
tumeric, to prepare, 146. 
Paper, sizes of drawing, 455. 
Parkinson's motive power gas meter, 277. 
Parlby’s self-sealing retort-lids, 88. 
Parrot or cannel coal, 1. 
Paterson's (J.) analysis of coals and cannels, 87 to 47. 
Paterson's (BR. 0.) experiments with the steam jet exhauster, 112. 
Patterson's (R. H.) discoveries in purification, 181 to 184, 188. 
on keeping gas in contact with tar, 91. 
Pavement, tar, 870. 
Peelet’s table showing the relative effects of water and air as cooling 
agents, 98. 
Peebles’s ‘ Needle” governor burner, 297. 
station governor, 215. 
Pendants, evaporation from water slide, 295. 
Pentane gas, Harcourt’s proposed standard light from, 847. 
Permian series, 2. 
Photometer, Bunsen’s, 880. 
illuminating power meter, Sugg's, 858. 
Letheby-Bunsen, 880. 
Lowe's jet, 851. 
table, 848. 
Thorp and Tasker’s jet, 854. 
Pipes and fittings, effect of small and bad, 298. 
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Pipes and nd ding sendlaand: 

sizes of, for internal 1 supzly, 204, 
Pipes, agcension, nen 

brass, plain, spit and fluted, 801. 

bridge and dip, 87. 

connecting, for purifiers, 146, 

galvanized, 261, 268, 269. 

jead and composition, 260, 801. 

main, 218 to 259. 

service, 260 to 268. 
Playfair and Meyer (Pr) on the gases occluded in coal, 55. 
Pole (Dr.), on gasholder tank walls, 172. 
Population per mile of main, 417. 
Portland cement, 170. 

concrete, 169. 

mortar, 170. 
t's table of colours corresponding to high temperatures, 79. 
bronze, 808. 

size for, 804. 
Precautions required in the working of gasholders, 192. 
Prepayment gas meter, 277. 
Pressure changer, Cowan's automatic, 216, 
Pressure, consumption and, 217. 

iMlorinating power and, 297. 

variation of, according to level, 217, 
Pressure gauges, 162. 

coloured water for, 168. 

differential, 168. 

King’s, 163, 380. 

Referees’, 842. 

to clean the glass tubes of, 168. 
Pressure and exhaust registers, 164. 

Crosley's, 164. 

Wright's, 164. 
Pressure and temperature, corrections for, $82, 886, 337. 
Pressure of gasholders, 197. 
Pressures, square root of, from 1-10th to 4 inches, 258. 
Price list of wrought-iron tubes and fittings, 266, 267. 
Price’s coal and coke barrow, 84. 
Producing power of various kinds of coals and cannels, 6 to 44. 
Production of coke from coal, 5 to 47. 

of gas from coal, 6 to 47. 

per retort mouthpiece, 69. 
Products, coal, 881 to 894. 


Pouille' 
Powder 
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Products—continued. 

residual, 867 to 880. 
Protection of meters from frost, 276. 
Public illaminations, 807 to 829. 

coloured fires, 811. 

devices for, 309 to 829. 

illuminated borders, 811. 

mode of supply and price of gas, 807. 

price of devices, 810. 

service or supply pipes, 809. 

Public lighting, 269 to 274. 

average meter system for, 272. 

consumption of gas by one burner thréughout the year, 278. 

distance apart of public lamps, 269. 

during severe frost, 269. 

galvanized pipes for lamp columns, 269. 

height of lamp columns, 269. 

lamp columns, 270. 

number of hours during which gas is usually burnt, 274. 

rale to find the length of day and night, 272. 

size of service pipes, 269. 

Suge’s, Bray's, and Siemens’s lamps and burners, 271. 

weight and thickness of glass for public lamps, 272. 
Puddle and brick gasholder tanks, 165, 176 to 184. 

Puddle, clay, 171. 
Purification, 129. 

bog ore, average composition of, 182. 

by ammonia in closed vessels, 188. 

by caustic ammonia, and carbonate of ammonia, 138. 

by caustic soda, and sulphide of sodium, 188. 

by lime (oxide of calcium), 129. 

by lime, sulphide of culeium, and oxide of iron, 182. 

by oxide of iron, 181. ‘i 

Brin's process, 186. 

Claus's process, 198. 

classification of the best known limestones, 184. 

extraction of bisulphide of carbon, 182. 

Forstall’s instructions for preparing lime for purifiers, 180. 
Hawkins’s method of revivification of oxide of iron in situ, 185- 
Hislop’s process for calcining the spout lime, 181. 
impurities in coal gas, 129. 

Letheby (Dr.) on, 188. 
Odling (Dr.) on, 182. 
Patterson’s (R. H.) researches in, 182, 188. 
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Purification—vontinucd. 
precautions required in using fresh oxide of iron, 181. 
removal of impurities by condensers, washers, and scrubbers, 
96 to 126, 
Use of o: in, 136. 
weight and measurement of lime, 195. 
Purifiers, 140. 
apparatus for raising the lide or covers, 144, 
centre and other change valves, 1 
construction and arrangement of, 140, 
depth and best form of, 140. 
apt of water lute, 143. 
Malam’s acrangement of, 140, 
number of layers of purifying material, 148, 
rales for determining tho size of, 142. 
sieves, trays or grids for lime and oxide of iron, 148. 
size of connecting pipes, 145. 
water Inte for covers and hydraulic centre valve, 143. 
Parifying house, 189. 
arrangement of, 189, 
ventilation of, 189, 
Parple-eoloured firo, $11. 
Pyrites, iron, in coal, 5, 54. 


Quantity of ash in coal, 8. 
brickwork in retort settings, 67. 
carbon, hydrogen, nitrogen, and oxygen in oa 8, 
gaa and coke obtained coal Sate can 6 i 
gas per ton, and illuminating power, relation betwoen, 62. 
‘of sulphur in coal, 8 to 47. 
volatile matter in coal, 
Radiation from retort bench, 67. 
Rake for discharging rotorts, 85. 
Rapid or sudden condensation, 97. 
Reaumur’s thermometer compared with Fahrenheit’, and the Centi- 
grade, 108, 109. 
erie for fog iron and brass, 802. 
iprocating on rotary exhanaters, 111. 
Tel coloured fires, 3: 
Rofereos’ cubic foot measure, 889. 
— aged of we 165, 881. 


Sanacks ca ps ai gus, 110. 
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Roferees’—continned. 
sulphor test, 150. 
Reflecting heat, power of metals for, 40. 
Regenerative and gonorator furnaces, 75. 
Webber on, 76. 
Registers, pressure and exhaust, 168. 
Crosley's, 164. 
Wright's, 164. 
Registration as affected by temperature 
Regulating burner, ‘« Wright's “ Acme," 297. 
Regulations as to internal fittings, 298. 
statutory, as to testing, 149, 275, 831. 
Regulator or governor for internal fittings, 207. 
Relation between quantity of gas per ton and illuminating power, 52. 
Relative value of different coals and cannels, 61, 
illuminating agents, 401. 
“ Reliance " meter, 276. 
Rental per mile of mains, 417. 
Rosidual products, 867 to 880. 
ammonincal liquor, 871. 
average percentage products obtained from coal tar, 870, 
coke and breeze, 367. 
coke breaking hammer and machinory, 367. 
coke produced from different coals, 3 to 49. 
coke, weight of a chaldron of, 369. 
coke, weight of, slaked and unslaked, #61. 
retort carbon, 867, 388. 
Sellers on coke breaking, 867, 
spent lime, 879, 892. 
spont oxide of iron, 877, 392. 
tar, 969, 
tar pavement, 870. 
total production of tar in the United Kingdom, 869. 
utilization of the tar, 860. 
yield of liquor and tar per ton of coal, 49, 869. 
yleld of sulphate of ammonia, 872, 
Retorts, 64. 
burning of clay, 65. 
cast-iron, 64, 72. 
coments for joining clay retorts and mouthpieces, 82, 
clay retorts, 64. 
colours corresponding to various high temperatures, 72, 
combined settings of clay and iron, 72. 
cost of settings, 71 
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Betorte—continued, 
different forms of, 65. 
dimensions of retorts and settings, 65, 71. 
duration of clay and iron, 69, 72. 
Eadge's method of scurfing, 78. 
firesbrick retorts, 71. 
flues and draught for, 69. 
Fraser's ribbed iron, 72. 
fuel used for carbonizing coal in, 78. 
« gaiting ” retorts, 68. 
heat of retorts for efficient carbonization, 69, 72. 
hints on the setting of, 66. 
“letting down” and “standing off” of, 65. 
materials of which retorts are made, 64. 
quantity of brickwork in retort settings, 67. 
regenerative and generator furnaces for, 75. 
scurfing retorts, 78. 
setting of retorts, 62, 66, 72. 
single retorts, 65. 
tar as fuel for, 73. 
thickness of, 65, 71, 72. 
“ through” or double retorts, 66. 
usual number of retorts in an oven, 69. 
Retort bench mountings, 68, 68, 81, 87, 88. 
ascension or stand pipes, 86. 
bridge and dip pipes, 87. 
buckstaves, 63. 
cements for jointing retorts, mouthpieces, and lids, 82. 
coke slaking arrangements, 68, 64. 
furnace ash pans, 68. 
grate bars, 66, 
hydraulic main, 87. 
lids and lid fasteners, 82, 83. 
Morton's and other self-sealing lids, 88. 
mouthpieces, 81. 
tie rods, 64. 
Retort house, 69. 
chimney stalk for, 70. 
clear space in front of benches, 59. 
dimensions of, 59. 
paving of floor of, 59. 
roof of, 59. 
rale for the size of chimneys, 70. 
ground floor, 59, 61. 
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Retort house—continued 
stage floor, 59, 60. 
ventilation of, 69. 
Retort-house toola, and machinery, 83. 
ash-pan, rake, and shovel, 85. 
auger, 85. - 
charging scoop, 85. 
Clegg's arrangement for continuous carbonization. 86. 
discharging rake, 85. 
Foulis’s hydraulic stoker, 84. 
machinery for charging and discharging retorts, 84. 
Cockey’s charging barrow, 84. 
Price's coal and coke barrow, 84. 
pricker and fire tongs, 85. 
Rose's steam stoker, 86, 
shovels, 88. 
Warner's stoking machinery, 86. 
West's stoking machinery, 84. 
Retort stack, 62. 
buckstaves and tie rods for, 68. 
buttress walls, 64. 
chimney stalk, 70. 
coke slaking arrangements on, 68. 
dimensions of, 62. 
main flue of, 64. 
Ring or annular tanks, 165, 188. 
Robinson's experiments in cooking by gas, 866. 
Rocks and earth, weight of various, 166. 
Roofs of retort houses, 59. 
Rooms, lighting of large, 298. 
ordinary, 295. 
Ropes, hemp and wire, 448. 
breaking weight of, 444. 
weight and strength of, 448, 444. 
Roseoe (Professor) on the proportion of products obtained from coal 
tar, 370. 
Ross's steam stoker, 86. 
Rotary and reciprocating exhausters, 111. 
Round ropes of hemp and wire, 448, 
retorts, 65. 
Rule for estimating the number of burners required for lighting 
large buildings, 298. 
for roughly estimating amount of coal required to produce a 
given quantity of gas, 52. 
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Bule—continued 
for size of retort-house chimney-stalk, 70. 
specific gravity being known, to find weight and quantity of 
gas, 361. 
to ascertain the weight of gasholders, 196. 
to calculate the discharge of gas through main pipes, 247. 
to calculate the required size of service pipes, 264. 
to determine the capacity of station meters, 161. 
to find the content of a pipe in gallons and cubic fect, 250. 
to find the length of day and night, 272. 
to find the pressure of gasholders, 197. 
to find the weight of gas in a holder, 862. 
to find the weight of hemp ropes, 444. 
Rules for calculating the area required for atmospherical condensa- 
tion, 104. 
for gas managers, golden, 422. 
purifying area, 142, 148. 
to convert Fahrenheit into Reaumur and Centigrade, and con- 
versely, 109. 





St. John and Rockwell apparatus, 106. 
Sal ammoniac, 871. 
Salad oil in water slide pendants to prevent evaporation, 295. 
Sales of Gas Act, 1859, provisions of, as to stamping meters, 275, 277, 
BSalubrity, comparative, of different illuminating agents, 408. 
Sand for mortar, 485. 
Sanders and Donovan's compensating gas meter, 275. 
Saturation, testing ammoniacal liquor by, 878. 
Beale for Lowe's jet photometer, 852. 
Scoop for charging retorts, 85. 
Scotch coal, 114, 
Scottish cannel coals, analysis by Hislop, 36. 
Scrubber, 119. 
Anderson's combined washer and, 128. 
Barker's mill for distributing water in, 122. 
bye-pass mains and valves for, 126. 
dry scrubbers as condensers, 106. 
fling material for the, 119. 
Kirkham, Hulett, & Chandler's “ Standard " washer-scrubber, 
124, 
Laycock and Clapham’s “Eclipse ” washer-serubber, 125. 
Livesey's improvements in the, 119. 
Mann’s, 121. 
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Serubber—oontinued, 
number of volumes of various gases which 100 volumes of water 
can absorb, 126, 
open, 120, 
Paddon’s washer-scrubber, 128. 
quantity of ammoniacal liquor obtained to outlet of, 874, 
rule for determining the size of tower, 122, 
tower, 120, 
water distributing apparatus for tho, 121. 
Scurfing retorts, 78. 
Self-sealing retort lids, 83, 
Sellers on coke breaking, 867. 
Separator for tar and ammoniacal liquor, 127, 128, 
Septem and decigallon, 460, 
Servico pipes and fittings, 260 to 268, 
abrupt anglos to ba avoided in, 261. 
Barf-Bower process for proserying, 261, 
casing for, when laid in ground, 260. 
cast-iton, wrought-iron, and lead, 260. 
construction of, 


diameter of ‘supply lights at certain distances from mains, 
65. 


Hulott's service-cleanser, 261, 

lenkage from, 260, 

pitch of the Whitworth taps and dies for, 263. 
price list of, 8 267. a 
sizes of, for supplying lights, 205. 
eyplion or drip well for, 261, 268, 
tinned or galvanizey 


Sheds for the star 
Shovels, retort-house, 89 
Siomons's regenerative farnaces, 
street lamps and bur 
arithmetical and a 
, metals, mixture for, 305, 
holders, 190, 197 to 208. 
5 


Bite for a gus-worka, 417, 
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Size for bronze powder, 804. 
Sizes of drawing paper, 455. 
Sizes of mains, services, meters, and internal pipes desirable to be 
avoided and used, 262, 276, 298, 204. 
Slack or dross, 48. 
Slaked and unslaked coke, weight of, 78, 869. 
Slaking arrangements for coke, 68, 64. 
Slope of earths with horizontal line, natural, 166. 
Slow speed condenser, Cleland’s, 101. 
Smith, Beacock, and Tannett’s coke-breaking machine, 867. 
Smith (Graham) on mixing ashes with lime for mortar, 486. 
Smithy ashes for mortar, 486. 
Soldering, fluxes for, 802. 
Solders, 801. 
brazing, or spelter, 902. 
fine, 
for copper, 802. 
glazing, 802. 


Solids, liquids, gases, and vapours, specific heat of, 407. 
Solubility in water of various gases, 899. 
Solutions, to prepare test, 156. 
Somersetshire coals, 4, 15, 85. 
Somerville’s self-sealing retort lids, 88. 
and Thomas's coke-breaking machine, 868. 
Bpecific gravity of coal, and to determine the, 8 to 50. 
apparatus, Lux's, 860. 
of gas, 856 to 861. 
a teat of quality of gas, 855. 
Beaumé’s hydrometer compared with, 875. 
corrections for temperature, pressure, and moisture in taking, 
867. 





sling power and, compared, 849. 

r.) method of determining the, of gas, 856. 

Lux's pede 860. 

of ammoniacal liquor, 872, 874. 

cf gases at end of each hour of distillation, 79. 

of limestones, 185. 

of various substances, 446. 

ordinary method of determining the, of gas, 855. 

specific gravity being known, to find the weight of a quantity 
of gas, 861. 


LEB 
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Specific gravity—continued. 
square roots of, from +850 to -700, 257. 
to convert Twaddel into, 972, 874. 
weight and solubility in water of various gases, 999. 
Wright's method of determining the, of gas, 359. 
Specific heat of solids and liquids, 407 
sand vapours, 407. 
SSpence's metal, for jointing mains, &c., 225. 
Spent lime, composition and use of, in agriculture, 879. 
Hislop’s process for calcining, 181. 
Spent oxide of iron, 877. 
quantity of free sulphur in, 877. 
salts of ammonia and insoluble cyanides in, 378. 
Stephenson’s apparatus for estimating the sulphur in, 878. 
Sperm candle, the standard, 880. 
Sperm, value of coal and gas in pounds and grains of, 50, 
Spiral and fluted brass tube, weight per foot, 801. 
Splint coal, 1. 
Spontaneous ignition of coal, 54. 
Square roots of pressures from 1-10th to 4 inches, 258. 
Square roots of the specific gravity of gas from -850 to “700, 257. 
Stack, retort, 62. 
Staffordshire coals, 10, 24. 
Stage floor retort houses, 59, 60. 
Stalks, rule for size of retort-house chimney, 71. 
Standard burners, 885. 
sperm candle, the, 380. 
unit of heat, 70. 
washer-scrubber, 123. 
‘Standards of light, proposed, 345. 
Fiddes’s, 846. 
Harcourt’s, 847. 
Keates’s, 346. 
Methven’s 846. 
Station governor, 214. 
vantages of the, 214. 
Braddock’s, 215. 
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Btation governor—continued. 
Peebles’s, 215. 
steam stove for governor-house, 217, 
valves as governors of pressure, 214. 
variations of pressure according to level, 217. 
Station meter, 160. 
bye-pass mains and valves for, 126. 
cylindrical and rectangular, 160, 161. 
mountings of, 162. 
registering mechanism, 161. 
rule to determine capacity of, 161. 
tell-tale apparatus, 161. 
Station meter house, 160. 
Statatory regulations for testing, 149, 275, 881. 
Steam boiler and engine, 11 
cement for metallic joints, 117. 
cement for stopping leaks in boilers, 116. 
diameters of cylinders of steam-engines, 117. 
horse power of steam boilers, 117. 
Steam jet exhauster, 111, 114. 
Paterson's (R. 0.) experiments with the, 112. 
Steam stove for governor house, 217. 
Stephenson's apparatus for estimating the sulphur in spent oxide, $78, 
Stone gasholder tanks, 168, 186. 
Storage of coal and ennnel, 53. 
of gas, 192. 
tar and ammoniacal liquor, 127, 128. 
Storer and Pugh’s lever handle for retort lids, 82. 
Storer (F. H.) on loss of light through flat sheets of glass, 290. 
Stove, steam, for governor house, 217. 
Strength of ammoniacal liquor, 372 to 874. 
Strode’s ventilating sun lights, 296. 
Structural and commercial value, 417. 
Sudden or rapid condensation, 97. 
Buge’s illuminating power meter, 353. 
don Argand, No. 1, 3 
photometer table, 843. 
street lamps and burners, 269, 271. 
ventilating lights, 296, 
Sulphate of ammonia, 871. 
‘Arnold on the application of, in agriculture, 876. 
Obren ditto, 877. 
‘ield of, per ton of coal, 872. 
Sulphide of calcium, purification by, 192, 
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Sulphide of sodium, and caustic soda, purification by, 188. 
Sulphur compounds in gas, test for the, 160, 157, 160. 
Sulphur in cannel, coal, and coke, 8 to 47. 

spent oxide of iron, 877. 
Sulphur test, the Referees’, 150. 
Bulphuretted hydrogen, test for, 149, 150, 158, 155, 160. 
Sums paid ae tl 


Sunand globe lights, ventilating, 296. 
Syphon or drip wells, 229, 280, 261, 268. 


Tanks, gasholder, 165 to 190. 
annular, 165, 188. 
Arson (M.) on masonry walls of, 172. 
asphalte or tar concrete and mortar for, 170, 171. 
brick and puddle, 165, 176 to 184. 
cast and wrought-iron, 165, 171, 176, 187 to 190. 
cement mortar for, 170. 
composite, 186. 
concrete, 168, 169, 185. 
Douglas's instructions for preparing concrete, 169. 
dry wells, 171. 
examples of construction of, 176 to 190. 
excavations for, 166. 
Faija on Portland cement, 170. 
hydraulic lime mortar for, 170. 
leakage of water from iron, 171. 
materials of which tanks are constructed, 166, 
natural slope of earths, 166. 
Pole (Dr.) on masonry walls of, 172. 
puddle clay, for, 171. 
stone, 166, 186. 
thickness of walls of, 172. 
weight of various earths and rocks, 166. 
wrought-iron, 176, 190. 
Tanks or wells, content of, for each foot in depth, 128, 
Tar and liquor separator, 127. 
Tar as fuel, 78. 
coal, 869. 
pavement, 870. 
products from, 869, 870. 
utilization of, 869. 
yield of, per ton of coal, 369. 
Tar pavement, 870. 











e purchase of gas-works by Local Authorities, 419, 
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Tar—continued. 
formation of, 871. 
furnace, 74. 
reparation of materials for, 871. 
Tar well, 126. 
capacity of, for different sized works, 127. 
content of circular wells for each foot in depth, 128. 
dip-well for sealing pipes, 127. 
elevated cast-iron cistern, 127. 
tar and liquor separator, 127. 
Tassie’s self-sealing retort lid, 83, 
Technical quantities of miscellaneous articles, 447. 
Telescopic gasholders, 191, 204 to 218, 
counterbalanced, 191. 
recautions necessary in the working of, 192. 
Tell-tale apparatus for station meters, 161. 
‘Temperature and pressure, corrections for, 882, 386, 337. 
as affecting registration, 97. 
for carbonization, 69, 72. 
of clay retorts, 69. 
of gas in the bridge pipe, 96. 
of gas in the retorts, 98. 
of iron retorts, 72. 
Temperatures, colours of high, 79. 
Terms for leases, &c., 454. 
Test, Referees’ sulphur, 150. 
‘Testing ammoniacal liquor, 872, 873. 
Testing coal, 56 to 58. 
Testing illuminating power, apparatus for, 880. 
Testing, instructions of the Referees on, 155, 981. 
Testing of main pipes, 288. 
Testing of meters, 277, 278. 
Testing, statutory provisions on, 149, 275, 881. 
Tests for the detection of the impurities in coal gas, 146. 
ammonia, 146, 155, 160. 
bisulphide of carbon, 150. 
carbonic acid, 147, 158. 
Gas-Works Clauses Act, 1871, on, 149. 
Harcourt’s sulphur test, 150. 
sulphur, 160. 
sulphur compounds, 160, 157, 160. 
sulphuretted hydrogen, 150, 153, 155, 160. 
\ test solutions, to prepare, 156. 
‘Thermometer and barometer, used in testing illuminating power, 880 
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Thermometer, Drory'’s main, 145. 

‘Thermometers, comparison of different, 108, 109. 
‘Thickness of the Birmingham wire gauge, 489. 
‘Thickness of gasholder tank walls, 172. 

‘Thomas and Somerville's coke breaking machine, 368. 
‘Thompson's (Lewis) analysis of coals and cannels, 6 to 19. 

‘Thorp and Tasker's jet photometer, 354. 

Through retorts, 66: 

‘Time in which a sum doubles itself at simple and compound interest, 





‘Tinned or galvanized-iron pipes, 261, 268, 269. 
‘Tinning iron and brass, 802. 
Tools, retort-house, 88 to 85. 
Tower scrubbers, 119, 120. 
Trays or grids for purifiers, 143. 
Trias, Permian, and Carboniferous series in England and Walzs, 2. 
Trussed and untrussed gasholder roofs, 192. 
Tubes, brass, weight per foot, 801. 

wrought-iron fittings and, 268. 

price list of, 266, 267. 
‘Tubular or battery condenser, 103. 
Turmeric paper, to prepare, 146. 
‘Turned and bored joints for main pipes, 220, 221. 
Twaddel’s hydrometer, 372. 

to convert into specific gravity, 872. 


Underground condensers, 105. 

Uniformity in the screws or threads of pipes and fittings, 268. 

Unit of heat, standard, 70. 

Untrussed and trussed gasholder roofs, 192. 

Upward’s drilling apparatus, 261. 

Urquhart's “ Reliance” meter, 276. 

Use of gas for cooking, heating, ventilating, and motive power, 862. 
advantages of the, 862. 
Carr (W,) on the, 363. 
Ohren's experiments in the, 864. 
Robinson's experiments in the, 9 
Woodall’s experiments in the, 3 

Use‘ul notes relating to gas-works, gas apparatus, gas manufacture, 











comparative salubrity of illuminating materials, 408. 
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Useful notes—continued 
comparison of gas with other light-giving materials, 401. 
conduct of gas-works, 414, 
consumption of gas per milo of main, 417. 
consumption of gas per head of population, 417. 
cost of gas per hour at ditferont prices and rates of consump: 
tion, 421. 
cost of gas-works, 417, 422 to 428. 
golden rules for gas managers, 422. 
London gaa, composition of, 400, 
ornamentation in gas-works, 414. 
population per mile of main, 417, 
relative cost of the magnesium light, stearin candles, and gas, 
4108, 
relative cost of various illuminating agents, 401. 
relative proportions which ordinary light-giving mate: 
to 1000 cubic foot of gas, 102. 
relative value of different illuminating agents, 401. 
relative value of illuminating agents, in respect of Uhoir heating 
and vitiating effects on the atmosphere, 402, 
rental per mile of main, 417. 
site for a gaz-works, 417, 
som paid for each £100 of sl 
if Local Authorities, 410, 
time in which the yearly consumption of gas is donbled at 
different rates of increase, 418. 
T'aval annual inerease in gas consumption, 417. 
Usnal dimensions of bricke, 42%, 
Utilization of tar, 869, 











Is bear 








: capital for gas undertakings 





Yalon on the nse of pure oxygen in purification, 196. 
Yalne of different coals and eannels, relative, 61. 

of coal per ton in pounds of sperm, 40. 

of gas per cubic foot in grains of sperm, 50. 
Valae, structural and commorcial, 417. 
‘alves und bye-pass mains, 126 
Valves as governors of pressure, 214. 
Valves, centre and other change, 145. 
Vapours, gases, liquids, and solids, specific heut of, 407. 
Variations in the illaminating power of gas, 960. 
of gas pressure according to level, 217 
Varnish and lacquer, 804, 

golden, 305. 

forindin-rabber tubing, 297, 
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Varnish—eontinied. 
for ironwork, 806. 
for out-door wood work, 306. 
Velocity and foree of the wind, 445. 
Ventilating globe and sun-lights, 296. 
peaks of purifying house, 189. 
Vertical atmosplierical condensers, 99, 100. 
Vitiating effects on the atmosphere, of varios illuminating agents, 402. 
Voelcker on gas lime and its use in agriculture, 879. 
Volatile hydrocarbons, 90. 
Volatile matter in coal, 7 to 19. 
sulphur in, 7 to 19. 
Volume of aqueous vapour in gas in contact with water, 858, 
yarious gases which 100 volumes of water will absorb, 126, 999. 
Vulcanized india-rubber joints for main pipes, 228, 226. 


Waller’s Exhanster, 112. 
retort lid fastener, 82, 
Walls, thickness of gashalder tank, 172. 
Warner and Cowan's moter, 
Warnor’s annular condensor, 101. 
stoking machinery, 86. 
Washer and scrubber, Anderson's combined, 128. 
Washers, 117. 
advantages of using, 117. 
Andorson's, 118. 
Anderson's combined washor and serubber, 128. 
mains and valves for, 126. 


ham, Hulett, and Chaniller's washer-serubber, 124. 
Layooek and Clapham's wasbor-erubbor, 126, 
Li 


«rubber, 123. 
Water, dilatation of ges in contact with, 202, 
leakages of, from iron gasholder tanks, 171. 
memoranda relating to, 406, 
sportion required for scrubbing purposes, 121. 
and air as cooling agents, compared, 98. 
nd atmospherical condenser, combined, 109. 


distributing apparatns in serubbors, 121. 
, feoozing of, 217. 
of telescopic holders, freezing of, 193, 
absorbing ammonia, 119. 
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Webber on regenerative and generator furnaces, 71 
Weight and specific gravity of ammoniacal ‘igen 872, 874. 
brass tube per foot, 801. 
coal and cannel per cubic yard, 62. 
composition and lead pipes, 301. 
gasholders, 196. 
in a holder, rule to ascertain, 862. 
emp ropes, rule to find the, 444. 
specific gravity and solubility in water of various gases, 899. 
various earths and rocks, 166. 
various sections of iron and other metals, 488 to 443, 
wire and hemp ropes, to find the breaking, 444. 
Weights and measures, 466 to 477. 
French decimal system, 472. 
Well, ary, for gasholder tank, 171. 
Welsh coals, 4, 7, 24, 83. 
West's stoking machinery, 84. 
Wet meter, description of the, 275. 
Wet or damp coal, result of using, 5, 53. 
Wheel or measuring drum of a meter, 160 to 162, 275. 
White and red lead, 224. 
White Indian fire, 218. 
Whitworth’s screws, 442. 
taps and dies for gas tubing, 263. 
Wigan cannel and coal, production per ton of, 49. 
Williams (Greville) on proportions of products from coal tar, 370. 
Wills's method of testing ammoniacal liquor, 878. 
Wilson on the results obtained by applying certain manures to land, 


880. 
Wind, velocity and force of the, 445. 
Wood casing for service pipes, 260. 
Wood's (A. H.) table showing light obstructed by globes or moons, 


Woodall’s (i) f experiments in cooking by ges, 865. 

Wright's ““ Acme ” regulating burner, 297. 

Wright's method of determining the specific gravity of gas, 859. 
pressure register, 164. 

Wright and Kirkham’s annular condenser, 99. 

Wrought-iron gasholder tanks, 166, 176, 190. 

Wrought-iron main pipos, 228. 

Wrought-iron, multiplier for, 438. 

Wrought-iron tubes and fittings, 260 to 268. 
weight of, 262, 268. 
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Yellow coloured fire, 812. 
Yield of gas and coke of various coals and cannels, 8 to 49. 
Yield of sulphate of ammonia per ton of coal, 872. 
tar per ton of coal, 49, 369. 
Yorkshire coals, 18, 24. 
Young's experiments on the condensation of the hydrocarbons, 90. 
Young and Aitken’s analyzer, 106. 
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Original: Makers, Established 1844, 


THOMAS GLOVER & CO.’S 


PATENT 


DRY GAS-METERS 


Are a remedy for all the Defects of Wet Metors; 

Are suitable for all Climates, whether Hot or Gold; 

No Loss of Gas by Evaporation; 

Cannot become fixed by Frost, however severe; 

Are the most accurate and unvarying Measurers of Gas; 

Prevent Jumping and unexpected Extinotion of the Lights; 
Cannot be tampered with without visibly Damaging the Outer Caso; 
Are upheld for Five Years without Charge. 


T.G. and Co. have made upwards of 700,000 of these Meters, and 


have beer awarded the following Medals :— 


LONDON ... wo. 1861 | LONDON... ve 1862 
NEW YORK ae 1853. DUBLIN . . 1865 





PARIS 2 1855 PARIS 1867 


‘The latter being the highoat award for Dry Gee Metors at the Paris Exhibition, 1807. 


Hinde they we have not Kxhibited KOR PRIZKS. 





Teweonarnic Aponess TELEPHONE NO 6725. 
"GOTHIC LONDON." 





214 to 222, ST. JOHN STREET, CLERKENWELL GREEN, 
LONDON, EC. 


i 37, BLACKFRIARS STREET, MAXCHESTER. 
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(REGISTERED TRADE MARKL 





“The Donkin Gas-Valve." 


Rack and Pinion 





‘Over 1:00 Valves always Sn stock to Cocky 
fosure gulck dateery. from I ek to 4 tach. 
Internal Worm and 
Internal_Werm and pees Ay oe 
Rack Valve. 
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BRYAN DONKIN & COMPANY, Limited, 
SOUTHWARK PARK ROAD, DERMONDSEY, LONDON, 


AxD. 
10, MAWSON’S CHAMBERS, DEANSGATE, MANCHESTER, 


: ia 





M. PERRET'S Patent Dust Fuel Furnace 
for burning coke dust, breeze, screenings 


Average Fuel Eeonomy, 60 per cent. | A cure for Bad Draught. 

; SteamBoiler, | Icrensod Boiler Power without add- 
see aia te any Sas Bole ing to number of Boilers. 
Requires practically no Chimney, Stomn Prossure quickly increased ; 
Easy Clinkoring. and easy Control of Fires, 


ABOUT 300 NOW AT WORK. 
In many Gas-Works the whole cost of the Fuel is saved by burning 
refuse formerly carted away. 


New Patent Pour-way Valvo, 


patent alone, (Orer 100 wt work. 


BRYAN DONKIN & COMPANY, Limited, 


SOUTHWARK PARK ROAD, BERMONDSEY, LONDON, 
AND 


MAWSON'S CHAMBERS, DEANSGATE, MASCHESTER- 
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> JOHN WILLIAMS & C0, 


MANCHESTER. 
ee —_ 
ORIGINAL MAKERS 


SPECIAL METALLIC OXIDE PAINTS, 
SPECIALLY ADAPTED 
FOR USE IN GAS-WORKS. 


Resists Sulphuretied Hydrogen and 
all Foul Gases, 


Established 1862. 


CONTRACTORS FOR PAINTING. 


Peunona ne Avon 
“ENAMEL MANCIIIo 


' QUICK DRYING 
{SPHCIAL HNAMBET, 


LAMPS, LAMP COLUMNS. 
>] Cngines, Governors, Eebausters. 
9 METERS. 
Station Meters, 


JOHN E WILLIAMS & C0, 


VICTORIA PAINT WORES, 
MANCHESTER. 
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SAMUEL CUTLER & SONS, 


MILLWALL, LONDON, 
Contracting Gas and Chemical Engineers. 


Every description of Apparatus for Gas-Works of any size 
supplied and erected either at home or abroad, 


The following useful Specialities are in extensive use :— 


Morris & Cutler's Patent “ Perfect” Condenser,—Condensation of the 
Gas effected gradually, and with precision, by an economical application of 
water in closed tubes, as a cooling medium. Over 60 are in successful 
operation. 


Cutler's Patent Hydraulic Seal Valves, cspecially suitable for large 
Mains at Parifiors. Very favourable Testimonials from Engineere. 


Livesey & Tanner's Patent Tar and Liquor Overflows for Hydraulic 
Mains.—Over 280 inoperation. Highly commended everywhere. 


Cutler's Patent “Simplex” Syphon Distributor for Scrubbers.— 
Simple, but efficient, and largoly adopted. 


Dougall and Cutler's Patent Generator Furnace Fittings. 
Cutler's Patent Iron Sieves for Lime Purifiers. 


Cutler's Patent Freezing Preventer.—(){ great utility in Preventing the 
Congelation of Water in Tanks, Gasholder Caps, and Purifier Lutes. 


SULPHATE OF AMMONIA PLANT IN ALL BRANCHES, 


Roofs, Viaduets, § Constructional Ironwork: 
+8 
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- EARLE'S — 
Best Portland Cement. 








MANUF: {OTURED BY 


GEO, & THOS, EARLE, HULL. 


Orrices: 7 and 8, PIER STREET, 


Wonks: WILMINGTON starron, | MUM 


luarters of a Century.) 


Storage Capacity, 10,000 Tons. 
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ALKXANDER WRIGHY & Co. 


Gas Engineers, 
36, 98, & 40, MILLBANK STREBT, WESTMINSTER, §.W, 


MANUPACTURERS OF 
Photometers, Recording and Indicating Pressure Gauges, Test 
Gasholders, and every description of Standards for the use 
of Gas-Works. 














te, standards 


CHEMICALS & STANDARD SOLUTIONS, ETG., 


OF GUAMANTEED ACCURACY ALWAYS IN STOCK. 
CHEMICAL APPARATUS IN EVERY VARIETY. 
WET AND DRY GAS-METERS. 


| 
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COALKER COAL @°: LD. 


LAMBERT'S GAS COAL. 











Vield of Gas per ton 10,500 cub. fe. 
Illuminating Power - 16°5 candles. 
Coke- - - - = -  7o per cent. 


Shipped at Walker Staiths, River Cyne. 
Steamers up to 83000 Cons can load. 


Smithy and Manufacturing Coal also supplied, that is 
largely used by Ship Builders, Engineers, and others 


where great Heat is required. 


FOR PRICES AND COMPLETE ANALYSIS, APPLY TO 
THOMAS GIBSON, 
Maritime Buitpines, Kine Street, 


NEWCASTLE-ON-TYNE. 
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Geo. B. J ACKSON, 


COAL & CANNEL & CHEMICAL MERCHANT 
AND AGENT, 


6, BOOTH STREET, PICCADILLY, 
MANCHESTER 


CANNEL AND COAL 


(for home coneumption and oxport) of the beat qualities, for the economical 
production of Gas of a high standard of illuminating power and purity, with 
excellent Coke. 


MACHINE-MADE RETORTS, ETC. 
of the highost class, specially recommended for high heats. 
IMPROVED HYDRATED PEROXIDE 
OF IRON 
always ready for delivory at a moment's notico, This material is now ex- 
tonsively used for Gas Purification with the most satisfactory resulta. 


SULPHURIC ACID 


for the manufacture of Sulphate of Ammonia, &c. 


SULPHATE OF AMMONIA 


purchased in large or small quantities. 


SAMPLES, PRICES, and A NA LYSES on APPLICATION. 


Telegraphic Address: “LUX MANCHESTER.” 





STOTT-THORP SUNLIGHT 


eee 
THE PERFECTION OF OPEN FLAME GAS LIGHTING. 
+ 











This new light has a distinct 
advantage over all other forms of 
overhead gas lighting, combining 
perfect simplicity with high illumi- 
nating power. 

H in adapted in Ornamental designs, 
either open lights or irentilated, 
ees 


Aw the reflector is solf-cleansing, 
thin light is unequalled for use in 


FOUNDRIES, WORKS, ETC. 
—r— 


‘The following Theatres hove already 

been fitted with the Stott-Thorp 

Cluster Sunlights, with only about 

one-fourth the number of burners 
#448, 3 previously used -— 

Theatre Royal, Manchester; Princes Ti 
Manchester, 

ASK FOR DESCRIPTIVE CIRCULAR. 


STOTT GOLD MEDAL GAS GOVERNOR. 


Prenonnced by Gas Exparts to be perfection, com:- 
ining as it does, aocurasy, simplicity, ond durability. 
nd {a exclusively used by the 

¢ Midland, Latvenslire, ork: 
ng Companies ean 
careful testa of other makes, as the most reliable 
Governor for their purposes. 

Further particulars on application. 


JAMES STOTT & Co., 


22, Manxer Sruuer, axp 1, Cnoss Srneer, Mancuesrek ; J 


174, Fleot Street, and 34, Queen Vietoria Street, London ; 
48, Sackville Street, Dublin; 127, New Street, Birmingham; 
96, Bour Lane, Leeds; 83, Dale Street, Liverpool, &e., ae. 


WORKS: OLDHan. 








re, Manchester; Queen's Theatre, 











ol . NEWBIGGING'S HANDBOOK FOR 
one, BENSON, PEASE, & gp 
goat =tWo- : Ltd, 
Engineers, Ironfounders, and Contractors, 
StockTon-on- TEES. 


Sulphate of Ammonia 
Plant (Davis’s Patent.) 





CHEAPEST & Most EFFICIENT 
IN THE MARKET. 
-s= Minimum Amount of Fuel required, ~~ 
Sizes of Plant kept in 8tock : 
2,3, axv 4 FEET DIAMETER; AND WILL WORK OVER 6, 123, «xn 
25 TONS OF SULPHATE PER WEEK RESPECTIVELY, 


enrnnnnnnennnnnnite 
Larger Sizes Made to Order. 





GAS ENGINEESS AND MANAGERS, is 


BENSON, PEASE, & 
ASHORE ence Oe Uta, 


StockTon-on- TEES, 
Makers of Gasholders and Gas Apparatus, 
PURIFIERS, CONDENSERS, SCRUBBERS, WASHERS, 





RETORT-PITTINGS, MAINS FOR GAS AND WATER, WOOD GRIDS. 


— a 





MAKERS OF THE LARGEST GASHOLDER IN THEt WORLD. 
250 FERY DIAMETER AND 180 REET HIGH, 


OIL GAS APPARATUS 


(HOWARD'S PATENT) 
For Villages, Works, and Gountry Residences, 
Clean, Cheap, Permanent, and Highly Luminous. 
GIRDERS, ROOFS, AND CONSTRUCTIONAL IRONWORK). 





Telegraphic Address: “GASHOLDER STOCKTON.ON-TRES.” 


. 
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W.C. HOLMES & Co. 








‘Troble-Lift Gasbolies 4 66 ft, as exenteds at Burton-on-Trent. 


PATENT REGENERATIVE RETORT-SETTINGS, 


Patent Rotary Serubber-Wlasher. 
PATENT EXHAUSTER AND REGULATOR. 
PATENT ANTI-DIP VALVES. 
Condensers, Scrubbers, and Purifiers. 
GASHOLDERS OF ALI SIZHs. 


Whitestone Iron-Works, HUDDERSFIELD, 
50, OANNON STREET, LONDON, B.C. 


ve I - A 


GA3 ENGINERRS AND. MANAGERS. » 
ESTABLISHED 1841. 


THE WIDNES FOUNDRY (0, 


Telephone: No. % WIDNES. 


GASHOLDER MAKERS, 
ENGINEERS, 
Boiler, Bridge, & Girder Makers, 
IRONFOUNDERS, ETC. 
We tt, Smart, 


axD 
TUNNEL LININGS. x every description, 
von 


<O 
Gas and Water Works. 


PUMPING ENGINES. 
GAS & AIR 
COMPRESSORS, 


With Improved Valves, 
THE BEST IN THE MARKET. 














Tron Work of 
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THE 


DINSMORE GAS PROCESS. 


ADVANTAGES OVER THE ORDINARY PROCESS ARE— 


20 per cent, Increase of Gas, 
20 do. do. Illuminating Power, 


11,800 cubic feet of 20-Candle Gas obtained from Slack. 

83 to 4 gallons of Tar used per ton of Coal Carbonized. 
Alteration of existing Plant simple and inexpensive, 
moreno 
For Description of Process, with Drawings and Terms of License, apply to— 
THE DINSMORE GAS COMPANY, LIMITED, 


12, HACKINS HEY, LIVERPOOL, 
J, HENRY FERGUSSON, Managing Director, 


a 

WHOLESALE onan FITTING MANUFACTURERS TO GAS 
IMPANIES AND THE TRADE. 

‘WROUGHT pd CAST IRON TUBES a FITTINGS 
R GAS, STEAM, OR WATER, 

CHANDELIERS, BRACKETS, HALL 
___ LIGHTS, ETC., 

STREET LAMPS, 


ORDINARY OR 
OUR. [OIAL HIGH-POWER. 
=e eae, Trade. 


D. HUTT” & 0,, 


LIMITE! 
56 & 56, High Holborn, 
LONDON. 





GAS ENGINERRS AND MANAGERS, 


R. & J. DEMPSTER, 


GAS-WORKS ENGINEERS, IRON FOUNDERS, & CONTRACTORS, 


GAS PLANT WORKS, 
Newton Heath, MANCHESTER. 





c y description of Gas Plant for 
the Manufacture, Purification, and Distribution of Iluminat 
and for treating the residual products from Gas-Works, Carboni- 
zation Works, Blast-Furnaces, and Coke Ovens. 


SPECIALITIES. 
RETORT-FITTINGS, CONDENSERS, ROTARY EXHAUSTERS, DIRECT-ACTING 
EXHAUSTER, LIVESEY’S PATENT WASHERS, WHICH 
ABSORB NH,, COs, AND SH: AND TAKE OUT ALL TRACES OF TAR. 


TOWER SCRUBBERS WITH PLANED JOINTS OF HANDSOME DESIGN, 


Messrs. R, & J, D. wish to specially direct the attention of Gas Managers to the 
large quantity of Ammoniacal Liquor or Sulphate made hy their Scrubbora over 
the numerous Rotary and other Machines now es the tarket. From 28 tbs, 
to 34 Ibe. of Sulphate is produced per ton of coal carbonized by our Scrubbers ; 
whorens 20 Ibs. to 22 Iba. ia. as much as can be got by the Rotary Machines. Gas 

rs, with low yields of Sulphate, should not rest sntistied (hecauss Ammonia 

dove not show on toxt papers), until they are getting all the Armonia it it possible 
to make. It should be remembered that each gallon of liquor, or 1 Ib. of Sulphate, 
is worth about 12; thus, when every von of coal carbonized i multiplied Ly ed, 
$4, 10d., or 1s., from ineteased yield of Sulphate on the quantity of coals’ used 
annam, a very argo extra profit is made. Irrespective of the profit made 
bs the increased yield of Ammonin, these Scrubbers utilize the Ammonia as 0 


unifying agent, and vory considerably resuce the mount of work to bo done in 
¢ purifiers, 

GAS-VALVES, FOUR-WAY AND CENTRE-VALVES, WOOD GRIDS, 
PURIFIERS, CAST AND WROUGHT IRON GASHOLDER AND 
STOREAGE TANKS, SINGLE AND TELESCOPIC GASHOLDERS, 
SULPHATE PLANTS, AND TAR PLANTS. 


Quotations, with Specipications and Mustrations, forwarded upon application. 


he Gas Dinut Works stand pon 7a ncres of fund, of which ¢ sates ace under cover. ‘They ate specially 
Tor the Manufacture sf Gan aod Cheinioal Plant, and have Deen fitted wp with etl 
‘inery, upon which no expense hak been spared. Hallway sidings end the Cana) 
Sicatlon wit sil yore of the country And the ahiet seaports. “AM! work a queried ut andew the personal 
reislon of TL £3, D., with the ssalatunce ofa lure nod specialty trained sult, Bpeeint atvention 


Telegraphic Adarenes: |, SORUBBER MANCHESTER” 
London Offices: 181, GRESHAM HOUSE, EC 
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Aug. Alone, Bortmand, 
GHRMANY. 


PATENTEE OF 


Regenerative Retort - Furnaces 


Letters Patent: No, 1220, A.D., 1880; No. 1339, 1883 > No. 526%, 1882; 


No, HG4, 1595 ; No, S344, 1884; No, 4823, 1887, 


Coke used for Fuel per Hundredweight of Coal 
carbonized, only 8 to 12 Ibs, 


RESUL’ 

Average of double-screened Coke 
sold in 1888, at the Gas-Works, 
Kaiserslautern, Germany, 58'3 Ibs. 
per 100 Ibs, of coal carbonized. 


| Minimum of Attention, 
Lowest Chimney Draught. 


Greatest Production; up to 10,000 eabie 
foot per mouthpiose per day: 


Durability at Breda Gas Works—1600 
days without any repairs. 
FURTHER ADVANTAGES: 
Automatic in Action. 
Cheapest in Erection, and most agree- 
able for Workmen and Manager, 


Breeze can be utilized. 

No Deposit of Pitch in the Hydraulic 
Main. 

Minimum Deposit of Carbon in Retorts. 

No Stoppnge in the Ascension: Pipes. 

Applicable everywhere, 


More thon 10,000 Retorts are working with the Klinne System in various parts 
~ of the world. 
No other Retort Heating System has been so extensively applied, 


ERECTION OR REMODELLING GAS-WORKS. 
Oe eens 


Condensers, Column Washers and Scrubbers, Purifiers, Bxhausters, 
and Governors 
Gasholders, Single-Lift and Telescope, with Stee! Tanke of every description and size 
Roofs, Iron Buildings, and all kinds of Weought-Ivon aud Cast Steel Work. 





GAS ENGINERRS AND MANAGERS. ww 


W. & B. COWAN, 


ESTABLISHED 1827. 
DRY AND WHT 


GAS-METER MANUFACTURERS, 


London, Manchester, & Edinburgh. 
Warner and Cowan's Patent Meters. 


GAS GOVERNORS. 


WM, COWAN'S PATENT. 


THE PxUTOMATIC JPRESSURE CHANGER. 


WM. COWAN’S PATENT, 


IMPROVED SERVICE CLEANSER. 


FIDDES & STAGG'S. 


PREPAYMENT METERS 
WET AND DRY. 


MERCURIAL PRESSURE GAUGES. 


HARRISON & SHEARD'S PATENT. 


A NEW PRESSURE REGISTER. 
W. HENRY COWAN'S PATENT. 
The diagrams are produced photographically, and are therefore 
practically indelible, and inimitable by other means. They thus 
afford a degree of security hitherto unattainable, 


20 
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GAS-BALANCE 


(Woe Desoription, Seo Jornsat ov Gis Eiosrine, July 


For the Automatic Determination of the Specific Gravity 


Lux s 


and the Composition of Gases, 
PATENTED IN GREAT BRITAIN AND 45ROAD. 
ror ue Untran Sowbom: 


Messrs, ALEX, WRIGHT & Co, ‘65, ‘Bit. 56, Millbank St., Westminster, London, §.W. 
PATENT ARTIFICIAL PEROXIDE OF IRON, LUX . MASS, 


To Use si Borlin, Vienna, Parts, Copenhagen, Rtorkholm, Bucbareet, A, 


BAT PORTLAND STREET, Lowpow, w. 
afen-on-the-Rhine. 


CHEAP HEATING GAS FROM COAL OR OIL. 
WATER-GAS PRODUCING PLANTS. 


Plans and Reports submitted for the Cor 


produce Heating Gas, and di te site ing Mains in the daytime, 


THE GASEOUS AND LIQUID FUEL SUPPLY COMPANY, Limited, 
37, VICTORIA STREET, LIVERPOOL; 25, MARKET STREET, MANCHESTER, 


DANIEL HOWARD 
(Successor to the late BEN’. WHITEHOUSE), 
GASHOLDER AND BOILER WORKS, 


WEST BROMWICH, NEAR BIRMINGHAM (Established 1765). 
MANUPACTURER OF 


TELESCOPIC & SINGLE GASHOLDERS, 
WROUGHT AND CAST IRON TANKS FOR DITTO, 
Purifiers, Condensers, Scrubbers, Hydraulic Mains, and all 
hinds of Gus Appuratus, 

WROUGHT-IRON ROOFS, BRIDGES, GIRDERS, ETC. 


STEAM, HOT WATER, AND RANGE BOILERS, TANKS, 
CISTERNS, BOATS, 


AND ALL KINDS OF WROUGHT-IRON WORK, 
Drawings, Specifications, and Estimates supplied on application, 





GAS ENGINEERS AND MANAGERS, 


J. & J. BRADDOCK, 


GLOBE METER WORKS, OLDHAM, 


BRADDOCK’S PATENT COMPENSATING 
GAS GOVERNORS. 








le 














Sra is a ao) 
THE BEST oven 
ome aa 
MARKET. 
zo AT WORK, 
Made with of all 
Balance sizes 
Weights up to 
as shown, and 
or with inclading 
internal 86.inch. 
float. —" 
TnuusrrareD 
Fern War 
Lisrs 
Auk 
‘Tunover. Poer Fare. 
Surs EHS 








SS 
(AMUPACTURERS OF THE BEST 
Station ata ecceehit Wet and Dry Meters, 
Ps, LAMP POSTS, 
METER -AND. HAs 1 LAMP? REGULATORS, GAUGES, 
COAL FTC. 
ESTABLISHED 1861. Taxorams: “BRADDOCK OLDHAM." 
ws 
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“GUEST & CHRIMES, 


Foundrp and Brass Works, Rotherham, 


MANUFACTURERS OF 


GAS & At hs, NPE BP APBARATOS: 


GOLDSMITH’S PATENT SIGHT WATER-LINE INDICATING AND 
COMPENSATING WET GAS-METER. 


ORDINARY NON-COMPENSATING WET AND DRY 
GAS-METERS. 
SIEMENS'S PATENT REGENERATIVE GAS - BURNERS. 
Gas Chandeliers and Brackets, &c. 


SCREW AND RACK AND PINION GAS-VALYES. 


CATHELS & TERRACE’S PATENT FOUR-WAY DISC GAS VALVES. 
CATHELS'S PATENT STREET GAS-MAIN GOVERNORS. 
Improved Sluice Cocks for Water, Steam, and Sewage. 
BATEMAN & MOORE'S & CHRIMES'S PATENT HYDRANTS 
OR FIRE-COCKS. 

SIEMENS & ADAMSON’S PATENT WATER-METER. 
Chrimes’s Patent High-Pressure Single and Double Loose-Valve 
Screw-down Cocks. 

WATER CLOSETS, AND WASTE-PREVENTING SERYICE 
BOXES FOR CLOSETS, ETC. ETC. 


LONDON HOUSE; 
THOMAS BEGGS & SOW, 
85, SOUTHWARK STREET, S.E. 





GAS ENGINEERS AND MANAGERS. wu 


Kircaam, Huvert, & CHanpier, Lrp., 


1], Palace Chambers, Bridge Street, 
WESTMINSTER, S.W. 








THE 


New Patent “Standard” Washel-bcrubber 


AS SUPPLIED 70 
The Gaslight and Coke Co., Beckton Station. 





The Gaslight and Coke Co,, Pimlico Station. 
South Metropolitan Gas Co., Vauxhall, 
Liverpool United Gas Go. 

Barry and Cadoxton Gas Co, 
Workington Corporation, 

Hitchin Gas Co. 

J, Brown and Co,, Limited, Sheffield. 
Melbourne Gas Go, 

Seven-cighths less weight in motion than original pattern 


“ Standard" Washers, and proportionate reduction in 
power to drive. 





POR PRICES APPLY AS ABOVE. 


ss | 
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“ole, Cuaupers, & Co, Lm, 


Thorncliffe Jron + Works and Collieries, 
NEAR SHEFFIELD. 


—__——-.83~3: 5-48 


MANUFACTURERS OF EYRRY DESCRIPTION OF 


CAST-IRON RETORTS, RETORT-HOUSE FITTINGS. 


‘muynovED 
AIR AND WATER CONDENSERS, OF WROUGHT OR CAST IRON, 
Tower Scrubbers and Washers. 


PURIFIERS, WITH PLANED JOINTS, HYDRAULIC & HAND-LIFTING GEARS, 


Patent Centre-Valves, working all four Purifiers, or three om 
and one off. 

BYE-PASS VALVES and SLUICE VALVES for GAS or WATER WORKS. 
Wood Grids: ‘Telescope and Single-Lift Gasholders, and Wrought and Cast 
Iron Tanks of any size. 

OAST- TRON FLOOR PLATES. 

Cottumus, Girders, Ornamental Lamp Columns, Gas, Water, and Hydraulie 
Pressure Pipes and Specials, 

WROUGHT-IRON COLUMNS, GIRDERS, ROOFS, BRIDGES, AND STRUCTURES 
OF EVERY DESCRIPTION. 

mieal Works Plant and Apparatus, 
THE “LOOMIS” PATENT FUEL GAS APPARATUS. 


iHeations, and Hotimates Bree: 


for Extensions and Enlargements of existing 
Improved and Modern principle of Gas Manufsstare, 


Y¥ FOR STEAM AND HYDRAULIC CYLINDERS 
OAS COAL, FAMOUS FOR ITS UNRIVALLED EXCELLENCE, 





GAS ENGINEERS AND MANAGES. 


WETS PATENTED TDACHINERY 
CHARGING & DRAWING GAS-RETORTS. 


ADVANTAGES ANTRNDING IT USE ARE— 
REDUCTION in COST of WORKING of from 84. to is. 3d. per ton 
of Coal carbonized. 
INCREASED YOLUME of GAS per TON, and INCREASED YIELD 
per Retort. 











W, G. Go, Ltd., manufacture 4 CLASSES OF MACHINES, to suit the arrango- 
ments and meet the requirements of different sizes of Rotort-Houses. Thoy aro the following: 
CERES WR. 
‘Those machines mre worked by an endlees stool , driven by a stationary engine, and 
tre sofable fos Ors Bounds or Damon ypieons af any ection. 
CLASS 5S. 
Eaoh machine of this class has # eteam-boiler mounted upon ite frame, 
OLASS C, 
‘The machines of this class are driven by compressed air conveyed to the mmchines from « 
stationary sir-compreseor, 
ce ASS M. 
‘These machines are worked by manual powor, and excellent results have been obtained trom 
tiem, both io small snd large works, whore they aro installed. 





COAL BREAKING, ELEVATING, & CONVEYING MACHINERY. 


RETORT MOUTHPIECES, & SELF-SEALING LIDS FITTED WITH 
KING'S PATENT WROUGHT-IRON FASTENINGS. 


COKE BREAKING, SCREENING, AND WASHING MACHINERY. 


OXIDE ELEVATING MACHINERY, COKE BARROWS, VALVES 
AND ALL GAS-WORKS PLANT, ETC. 
ILLUSTRATED CATALOGUE SENT UPON APPLICATION. 


West's Gas Improvement Co., Limited, 
BNGINDERS, 
ALBION IRON-WORKS, MILES PLATTING, 
MANCHESTER. 
Mr. Jonx West, M.Tnst.C.E., Managing Director. 
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GEORGE ANDERSON, 
CONSTRUCTOR & LESSEE OF GAS-WORKS, 


AND 


PATENTEE OF THE FOLLOWING INVENTIONS FOR 
UTILIZING AND ECONOMIZING CAPITAL :— 


RETORT - SETTINGS, STEAM ENGINES AND BXHAUSTERS 


Washers and Scrubbers, 


GOVERNORS, AND FOUR-WAY VALVES, 


FUEL MACHINE (Compressed Breeze and Tar.) 


The Advertiser holds Six Gas-Works on Lease, besides being Consulting 
Engineer to many others. He-thag has-ample opportunities of testing the 


value of his inventions before submitting them to the public. 


INQUIRIES, PRICES, AND ALL PARTICULARS TO BE 
ADDRESSED TO 


354, GREAT GEORGE STREET, WESTMINSTER, S.W. 





GAS ENGINRERS AND MANAGERS. 


~ WILLEY & Co., 


Gas Engineering Works, 
COMMERCIAL ROAD, EXETER, 





GAS DEPARTMENT. 


SPECIAL REFERENCE AND ATTENTION ARE INVITED TO 0UK 


WET AND DRY METERS, 


Which have acquired a high reputation for the excELLENcE of Materials and 
Workmanship ; their puaapiurry and Accuracy of nrarstin guaranteed 
osreseerereenenseenenennrenend 


Station Meters of every camcity gitnd with Overflow to, enviry aooazaey of Watar Tiel. Station 
remors, Sall-Acting Adjustment to regulate Pewsey aeourataly. 


‘Strost Lamp Song sel special Lasny-porte to reaciva mun or provided with separate Bicosh Héxea 
Borrodaile’s Patent Lamp Governors wljasteit to required Pressure and Consumption. 
Btreet Lamp Pillars in variety of design, 

Street Lamps,eqaace aud hexagon. 

Cast-Iron Maipg allstzcs, Sor Joins Torved and Wored, Pianced Pipes an special for Connections 
to order.” Wronght- ran arvice-Pipes (Ch ity ty ting of 

‘Syphou Pussps for Siations. Syphon Pomps for ht a 


Preamnre. Ganges tor the Ext ue ta mot she whaly roqairamenta of 
Gas Chandeliers Be ‘iting Medleval for Ghurches Bye 


* Jeska, Union Jounta 
ipper, whd Composition Tube, 


ENGINEER NG DEPARTMENT. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


GAS APPARATUS, GASHOLDERS, TELESCOPE & SINGLE LIFT. 
Plans and Specifications furnished for lintensions and Enlargement of existing Works, 
adapting them to the moat Improved and Modern Principle of Gas Manufacture 
PURIFIERS, CONDENSERS, WASHERS, ENGINES and EXHAUSTERS, 
STATION METERS, and GO} ‘ORS manufactured and erected. 


Makers, by permission of that eminent authority, Mr. GEORGE LIVESEY, 
of his CELEBRATED PATENT WASHER. Highly approved by all the 
Engineers of Works where adopted. Largely vw deans. 
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~ HUTCHINSON BROS., 


GAS ENGINEERS & CONTRACTORS, ETC. 
LF 
MANUFACTURERS OF 
IMPROVED WET GAS-METERS, in Cast-Iron Cases, 
COMPENSATING WET METERS, in Tin-Plate Caos. 
(On Banders and Donovan's principle, or Spoon andl Cam.) 
IMPROVED DRY GAS-METERS, in Tin-Plate Cases. 

PUBLIC LAMP METERS (Compensating) in Water-Tight Cases. 
STATION METERS AND GOVERNORS, LAMP REGULATORS, 
TEST GASHOLDERS AND METER-PROVING TABLES. 
EXHAUSTER REGULATORS OR COMPENSATORS. 

BRASS MAIN COCKS, LAMP TAPS, UNIONS, FERRULES, ETC. 
LAMPLIGHTERS' TORCHES. LEAKAGE DETECTOR. 


Wel and Dry Co of any make promptly repaired. 


IMPROVED SULPHATE OF AMMONIA PLANT. 


CONTINUOUS, BCONOMICAL, SAPE, NO NUISANGH. 


LEAD SATURATORS, TANKS, ACID ELEVATORS AND COCKS, ETC. 
SALT SCOOPS AND SUNDRIES. 
IMPROVED APPARATUS FOR CHEMICAL LEAD BURNING. 


PRACTICAL L B RS SENT OUT TO REPAIRS. 


TIRON PURIFIER GRIDS. 
SCRUBBER BOARDS, 
Y, TOOLS, & SUNDRIES. 


Albert Works, 
Dearne Works, Old Mill 
Telegrams: “HUTCHINSON BROTHERS, ;, BARNSLEY 
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MELDRUM BROS., 


ENGINEERS, 
26, HALF STREET, MANCHESTER. 


PATENT FURNACE 


YOR BORNING 


PAN BREEZE, 
COKE & COAL DUST, ASH-PIT REFUSE, ETC. 
For Steam-Raising and other purposes. 








POR_BURMING 


Brxeze, Cear-Dusr. 
a the. 








ret 


MAKERS OF 


STEAM AND WATER JET APPARATUS, 
ee INCLUDING : 


AGITATORS, 
LIQUOR ELEVATORS, FOR SULPHATE PLANT, 


MILK OF LIME INJECTORS, 
BLOWERS FOR GAS-FURNACES COMPRESSORS, ESECTORS. 
GAS EXHAUSTERS 
REVIVIFYING BLOWERS (CONTINUOUS AND INTERMITTENT) 
LATORS, ke, ke, &e, 
ten eneeereeeeneeererrrerens 


MELDRUM BROS., 
26, HALF STREET, MANCHESTES- 
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HARRIS & PEARSON, 
STOURBRIDGE, ENGLAND. 
FIRE-CLAY GAS-RETORTS, 
FIRE-BRICKS, LUMPS, & TILES 


OP EVERY DESCRIPTION. 
GLAZED BRICKS AND PORCELAIN BATHS. 
BOILER SEATING BLOCKS, FLUE COVERS, 
x80 
Special Bricks, with Studs, for covering over top surface of Boilers, 
RETORT- BOLTS 
CAST-IRON MOUTHPIECES AND FITTINGS, 
WROUGHT.-IRON TUBING. 


STAFFORDSHIRE BLUE BRICKS, ETC. 


DRAWINGS AND FULL PARTICULARS FORWARDED ON INQUIRY. 


J. H. LYON’S 
COMBINATION SYPHON & TEST BOXES 


When attached to Gas-Mains admittedly offer the most Expe- 
ditious and Economical Method of Main Testing. 


heen supplied, and give every satisfaction. hey have been: 
‘i ie ao ue fellow Work Salona Foun 
iahoh, Heke id Wana. ast Berend 
anor Y Romard, Garsbedlon,  Chelnaterd, 


Improved Thimbles or Double Collars, 
Making up Pieces, 


Lnproved and patented Backed, oan be atiaehon Wo Maine 
joable Collare or ‘Thistle. 


H. Lyon's Special Couplers. 











Foe particulars epply to— 


JT. EL. LYZON, Gns-dlorks Lessee € anager, 
COSHAM, HANTS. 
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ESTABLISHED MORE THAN A QUARTER OF A CENTURY 
LONDON OFFICE: 
50,QUEEN VICTORIA 

STREET 


GAS PLANT oF every pescetprion. 


ALDWARKE )HIN G JAIN GHS COAL. 


IPREETORS = 


JTOETIT BROWN & Co., 


LIMITED, 
ATLAS STEEL AND IRON WORKS, SHEFFIELD. 


LESTARAN MATES CA Us OU ete Farce tala ve =, ust ot Mantoautee 
ry free Coons. ba 
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JOSHUA & WILLIAM HORTON, 


JE TNA WORKS, 





SMETHWICK, NEAR BIRMINGHAM. 


wenenseeeesenonnonee: 


Patentees & Manufacturers of Improved Gasholders 


And Manufacturers of every description of 


GAS APPARATUS, WROUGHT-IRON BOILERS, TANKS, GIRDERS, 


ROOFS, WROUGHT-IRON CRUCIBLES, MELTING POTS, ETC. 
GAS.- M ETERS 


(Ga-— 


THE GAS-METER Co, Lrto, 
Patentees and Manufacturers of 
WET AND DRY GAS-NETERS, STATION METERS, GOVERNORS, GAS APPARATUS, dc, 
Works—LONDO OLDHAM. DUBLIN. 


‘CROLL'S PATENT IMPROVED DRY GAS-METER 
Ha atood the tent of years, 
on Sanders and Donovan's Principle, for 
ict Registration cannot be surpassed. 
YREPAYMENT METER. 
Accuracy, Best 


AND PANTICULABS APPLY TO, 


R, L, ANDREWS, General Manager, 238, KINGSLAND ROAD, LONDON. 





GAS KNGINEERS AND MANAGERS. % 


W. H. ALLEN & Co., 


YORK STREET WORKS, LAMBETH, LONDON, S.E. 








GAS EXHAUSTER AND ENGINE COMBINED. 


BEALE'S PATENT. 
AS ERECTED AT THE LEADING GAS-WORKS, 





RETORT. 


a PATENT ONE: MAN CHARGING = 


WRITE FOR ST 
fo ATTERTON, Engineer, HAVERHILL, 
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DAVID PARSONS & SONS, 
ENGINEERS AND IRONFOUNDERS. 


MANUFACTURERS OF 
Retort Mouthpieces, Bends, Ascension, Bridge, and Dip Pipes, Chairs, 
Hydraulic Main Covers, Furnace Doors and Frames. 
Dead- Plates, Pans, Wall-Plates, Lreelets, Pillars, Stage Ploor-Plates, 
Dust-Doors and Frames. Cast-Ivm Socket and Spigot Gas-Pipes anil Connections, 
Lump Cohunus, and Brackets, 


CORBYN'S HALL IRON-WORKS, PENSNETT, NEAR DUDLEY. 


Telegraphic Address; “PARSONS PENSNETT.” 


THE “ SHAW” PATENT GAS - GOVERNOR 


Has no equal for Simplicity, Bificienoy, and Durnbility. 





THOMAS NEWRIGGING, Kag., M.Inet. CL, «ays 
T pronounce It to bea setintaetory and trustworthy instrument in every zeRpeck™ 


hat oo be leaned without detaching 
no okt euilable for wireet mains, as well we 
‘and Judge for youree!vor. 


JOSEPH SHAW, Albert Works, HUDDERSFIELD. 
Duntrs: LONDON, MANCHESTER, BIRMINGHAM, GLABGOW, &c. 


THE LANEMARK COAL 60 L™ 


NEW CUMNOCK, AYRSHIRE, 
CAN OPFER THEIR SUPERIOR AND WELI-KNOWN 
HOUSE, CANNEL, GAS, & STEAM COALS; 


ALSO HOUSE AND GAS BRIQUETTES, 


» ON APPLICATION. 


Telegraphic Address: “LANEMARK, NEW CUMNOCK.” 





GAS ENGINBERS AND MANAGERS, at 


R. DEMPSTER & SONS, Limited, 

ELLAND, YORKS, 

MANUFACTURERS and CONTRACTORS for EVERY,DESCRIPTION of GAS, 
CHEMICAL, and HYDRAULIC PLANT. 


Improved W, I, Annular Condensers, Seru rs, Gasbolders (amy alse) of the best 
designs and Construction tat of he hi highent eflciengy, 










‘solicited, submitted, Estimates given. References, Testi 
Anqnirien Designs submited. | Hatin ie festimonals, and further 


AM Plant Guaranteed to be thoroughly satisfactory and efficient, 
Note the Address 


DEMPSTERS, ELLAND, YORKS. 









“FIRE BRICKS: GAS RETORTS - 


med 
MOBDERLEY &PERIY 


iy 


Expemences Revont.Serreas Sent anyon Parte on THe KINGDOM 





PRICES ON APPLICATION. 
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GEORGE ORME & Co., 


WET AND DRY GAS-METER MANUFACTURERS. 
GAS REGULATORS FOR STREET LAMPS 


@EELS PATENT), MORE THAN 15000 IN USK, 
Street Lanterns, Preaswre Gauges, and all kinds of Gus, Water, and Steam Fittings. 
PRICE LISTS UPON AFFILIATION, 
Telegraphic Address; “ORME OLDHAM.” 


JAMES & WILLIAM WOOD, 
Gas and Cannel Coal Contractors, 
57, GRACECHURCH STREET, re 40, ST. ENOCH SQUARE, 
LONDON. - GLASGOW. 


400 
Proprietors of Daahville Collieies, where the celebrated Bath 
‘sao cutie tet ot idle power, and ix cea ie heen ee 
al, found in she BAsoi joghend and Toebauebi 





practically the saame, 
N s ‘ON. “APPL ICATION. 
Established a Quarter of w Century. 


THE ONLY 


GAS PRESSURE- GAUGE 


o@ having ne Fixed Joints. 
For use with ea jas ther nothing to gna a Preyein yi 
pieces na moment for cleaning. Sheffield hue ordered 


nearly 1000 feet yf these Gauges already In une by ih ino ‘as 


|, South Amerioe, 
Common, T. Newb 

at. Keneal Groen, 
Fulham, Bromley, Carlisle 


THOMAS'S TAR-FIRE APPARATUS, Set Complete, 27/6. 
A. THOMAS, COWES, ENO 





GAS ENGINEERS AND MANAGERS. 


JAMES M‘KELVIE, 
CANNEL COAL MERCHANT, 
HAYMARKET, EDINBURGH. 


ESTABLISHED in4o. 


AGENT FOR 
THE DUKE OF HAMILTON'S LESMAHAGOW CANNEL COAL, 


TROTTER, HAINES, & CORBETT, 


BRETTELLS' RSTATE 


FIRE-CLAY AND BRICK WORKS, STOURBRIDGE. 


MANUFACTURERS cP 
Gas-Retorts, Glasshouse Furnace and Blast-Farnace Bricks, Lumps, 
Tiles, and every description of Fire-Brick. 

PROPRIETORS OF BEST GLASSHOUSE POT AND CRUCIBLE CLAYS. 


SHIPMENTS PROMPTLY AND CAREFULLY @XROUTED. 


MALMO eRe 7 LoRnON Lm seuss 


NONOURABLE HONOURABLE 

mention, MENTION, 
Eich 188 DUBLIN, 1885, 

Tee, fh = 


HARPER & MOORES, 
STOURBRIDGE. 


sisfeninn 
MANUFACTURERS OF 
Best Fire-Bricxs, Gas-Rertorts, 
17 Lumps, Tiles, and all Articles in Fire-Clay. 1578. 
Proprietors of Best Glasshouse Pot, Crucible, and other Stourbridge Clays, 


ee 
MANUFACTURERS OF GLASSHOUSE POTS ORUCIELES OF EVERY KIND, 
ESTABLISHED 1835. 
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WIGAN COAL AND IRON COMPANY, LTD. 


22, TEMPLE ST., BIRMINGHAM. 


Bast Wigan Arley Mine Gas Coals and Gas Cannel. 





dent: A.C. SCRIVENER. 
Telegrams; “WIGAN BIRMINGHAM.” Telephone: No, 200. 


SULPHATE OF AMMONIA 


LEAD WORK & FITTINGS. 
LEAD BURNER. TANKS & SATURATORS 
Made and Repaired on the Shortest Notice. 


P. J. DAVIES, 78, HARL'S COURT ROAD, KENSINGTON, 


LONDON, 


CANNEL COAL, ET? 


745 


Wu. P. SMALE 


LEITH. 


Prices and Analyses of all Scotch Cannels on 
application. 


FIRE-CLAY GOODS, CAST-IRON PIPES, AND OTHER 
APPARATUS FOR GAS-WORKS. 








GAS ENGINEERS AND MANAGER! 


THE GAS APPARATUS COMPANY, PBTERBOROUGH, 
GAS KNGINEERRS, 


Manufacturers of Gas SSREnars, Governors, Lamps, Gauges, &c, 
9 NOL AOPACTE KIA OF 


Hawkins & Barton's Pa Patent Self Regulating Lamp Governors and Burners, 

ter pacecabas ‘quantity of these Tharcece'ete tae in this 
country and ubrond; and they havo never failed to give 
satiefuation. Wherover they aro adopted, complaints against 
Bad Gas and Excessive Gas Bills naturally cease, Owing to 
their extreme simplicity, they cost very little more than the 
commonest Burners made, and will last years without atten- 
tion, ‘They are used by most of the Railway Companies in 
the Kingdom, They are the only Governor Burners made 
fitted with the Union Jet Tip. Gas Companies and Gas-Fitters 
would do well to recommend these Burners to thelr Customers 
ag being tho best possible means of preventing waste of Gas, 
and ensuring the highest Iuminating Power from the Gas 
conanmed. 




















By 
Burner tented, 4 1%, Preavure, 10, 
By O, Bowen, Bsn, 
‘your 











Dy J. Maceay, Iieq., Engineer. 
Gus Works Peterhead, Jay 18, 10, 
‘The er bine bs 













‘suid you 
ianen anid ts five (grows more OF 


‘The following appeared in 2he Ga 
wreatal Riestrce Light 





oppertunl i 
aerenen crane an cf a aatoree the 
‘aternonta sh 


STREET LAMP GOVERNOR, No. 1007, INj- perdos, Subjoot, 






AOR Mo,s0pe 


sept. 

Gentlamen--1 haya vetted your tanking an Hari’ Bornes, eT have tip healed Beane thas 
are est Hreasreregnatng as lhrperat Rare pot che tao and all hare rent Teaatie 

In Tecumineuding en i ost conmtiners andy fend ccove Cheque m payed ot ast it 


Dserds Lyford Cotagliny, (Reker jure tealy, J, Masses, Ynginiene nd Maager 
Aberaldicoynt Isto Thode, eal Order Soletod. 

Works and Offices _PETERBOROUGS. 

Awarded First PRIZE MEDAL at the Falmouth Royal Polytechnic B=htivion, VA 
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FORTY-FIVE HIGHEST AWARDS, 
Including 12 GOLD MEDALS sinoo 1562. 


MANUPACTURERS OF IMPROVED 


TESTING AND LIGHTING APPARATUS, 


For the Use of Gas Companies. 


PHOTOMETRICAL APPARATUS. 
UGG's NEW “IMPERIAL STANDARD" PHOTOMETER, not requiring 
Photamater, which ia well ventilated, the flames of both Gas and Candlex burn in @ pare atmneapbere, 
‘snd are portectty rigid and rervioal, Used in sovern} Stations tniler the Gas Raferdem, and elsewhere. 
$%G6's improve "EVANS" and " LETHEBY" PHOTOMETERS sro Sraenann Tewrecatesre 
Under the Gar-Works Clauses Act, 
$7908 IMPROVED JET PHOTOMETER, with Candle Boalo, on King's Ganga, having & range of 
# candies. 
$1908 PATENT ILLUMINATING POWER METER, showing in ono minute he canille power of 
any Gas, Invaluable for texting samples of coal, oF for Znginoers residing of the worke 
PON'S “RADIAL” PHOTOMETER, for toning Nshte st any angle, 


$100's PORTABLE “ EVANS" PHOTOMETER, 


$$290'S “CANADIAN " MODEL PHOTOMETER, 1x supplied to the Government of Cana, une 
Approved as a Standard by the Standards Department, Lanian, 

$2008 TRAVELLING FHOTOMETER, for texting Kiectrio and large Ge Lamps, tn. 

SSTANDARD BURNERS ot variour kinds for osting Lighthouse, Electra, and Ges Tghte af 484 

STANDARD " LONDON” ARGAND BURNER, sdopted a+ the Blanilard fer London by the Referees 
‘and in lao tuned ay & Standard in many parts of Ingiand, the Colonier, Ameries, and te Conti: 
nent of Rurope, 


APPARATUS POR TESTING FOR SULPHUR AND AMMONIA, s* preasrthed Dy the Gas 


Roteroes. 
LIGHTING APPARATUS. 
UGS PATENT STREETLAMP GOVERNORS, nna Tinproved Chek and Lamps for Ontinary 
‘treat Lighting. 
GUGOS PATENT HIGH.POWER SHADOWLESS LAMPS, in varlety of Yuuteras, for Streein 
Refuges, Docks, Marketa, Hallways, Whaeves, Goods Yaris, Workshops 4 


$0963 PATENT “LONDON” ARGAND, “CHRISTIANIA” FLATPLAME, anil GOVERNOR 
BURNERS, for Domestic 4nd Commercia’ Lightings 
HVGC's PATENT “ VINCENT" and“ CROMARTIE" INVERTED LAMPE, Tatennely brfiliees « 
with and without ventilation, for Olabs, Banks, Hotels, Oftees, Shops #6. 
UGG'S PATENT VERTICAL FLATFLAME "TAJ” and SUN-LURNER LIGHTS, with and witty 
‘OU Ventilation, foF large interiors, such as Charches, Chapels, Lown Hilly, LAtmarien, ey 
§$000'S PATENT GOVERNORS, Werousin}, Diaphragm and. Stone Flow for every purpose, 


JBEVERY KIND OF APPARATUS of the newest and mont approved type for TAghting, esting, Cooke 
‘ng, and Ventilating by 


LISTS and ALL PARTICULARS, on receiving detaits of roqutremente, silt be forwarded by 


WILLIAM SUGG & Go, 


Vincent Works, Regency Street, WESTMINSTER, S.W.; 4 & 2, Grand 
Hotel Buildings, CHARING CROSS; 13, Bold Street, LIVERPOOL: 
and 409, Keizorsgrecht, AMSTERDAM, 

































| 











GAS ENGINEERS AND MANAGERS. 





4 
ESTABLISHED 1870, 
TIMMIS & COMPANY, 


RIVER STOUR FIRE - CLAY WORKS, 
STOURBRIDGE, ENGLAND. 


are neeeeoes, 


PROPRIETORS OF STOURBRIDGE FIRE-CLAY, 


axb MONUWACTUREE OF 


BEST QUALITY GAS-RETORTS, BRICKS, TILES, AND LUMPS, 
GLASSHOUSE AND BLAST FURNACE LUMPs, 
SPECIAL BRICKS rox sraxnno INTENSE HEATS. 








FOR PRICES, apply direct as above, or to 
JAMES LAWRIE & Co., 
1, WHITTINGTON AVENUE, LEADENHALL STREET, LONDON, £.C. 
Sou: Aoesry ron Loxwox Durrmor axp Exronr. 
Telegram . | »TIMMIS," LYE 
Addresses. { “EIRWAL,” LONDON. 


Messrs. R. & J. DEMPSTER’S 


CONTINUOUS SULPHATE OF AMMONIA PLANTS. 


‘The Stills used with these Plants have been brought to « high state of perfection, 
and are mach superior to any of the otherappliances recently introduced. 

A large quantity of Liquor can be worked off in a short space of time Ver 
tise false required 7 mad the whale of the fres gud axed Arcesate ta tales 
out of the Liquor. ES 

‘These Plants are passed by the Government Inspectors, and are guaranteed 
Hot to cause any Ltisanon. They oosupy little roses. The frst ead egenal 
and in construction they are strong anddurable, all joints being machine-faced. 

‘The Stills can be adapted to work with existing Apparatus at small outlay, 
waking the Plant to produce more than double’ the quantity of Bulphate te 
agiven time, 

Messrs. R. & J. D. have had twenty years’ expericnee in the manufacture of 
Sulphate Plants, which has enabled them to bring their Plant up to the simplest 

‘highost utats of perfection. 
Mesere. Ru db J, Demyter are the sole makers of Arrol cb Mcihte's * Patent Copper Sasuratora.* 


For Estimates and [llustrations, apply to the Sole Makers, R. & J. DEMPSTER, 
NEWTON HEATH, MANCHESTER. 
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C. & W. WALKER. 


Sos 
GASHOLDERS. 
CONDENSERS, SCRUBBERS, PURIFIERS, 
PURIFYING MACHINES, 

COz & TAR-EXTRACTING WASHERS, 
RETORT MOUTHPIECES, ASCENSION - PIPES, 


AND 


HYDRAULIC MAINS. 


TAR BURNERS, 


CENTRE-VALVES, FOUR-WAY VALVES, 
SLIDE-VALVES. 
WOOD SIEVES. 
SULPHATE OF AMMONIA PLANT 


f weit UR RECOVERY KILN, 


dddress— 
8 FINSBUI CIRCUS, LONDON, E.C. 


MIDLAND TRON-WORKB, DONNINGTON, near NEWPORT, SHROPSHIRE, 
Tolegraphic—* FORTRESS,” LONDON. 
“FORTRESS,” DONNINGTON. 


” 





